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Handling Malleable Castings 


Methods Adopted in a Prominent Eastern Foundry, Including the Use of Lift Trucks 
and Raised Platforms Have Expedited the Work and Reduced 
Operating Expenses To a Material Extent 


ECAUSE « t} nnealing op 
eration istings re handled 
twice as many times in a mal 


leable ro foundry as In a 


ror " mdr Ws means 


inefhicient 


bbing gray 


loss suttere 1 


it any 


eans of handling is multiplied and als« 


at greate! opportu ities are presented 
study of 


After 
pic ked up trom 


making savings through a 


material handling problem 


castings are 


BY HERBERT R. SIMONDS 


thy 
1 
Som 


then 


castings Phe \ 


! lvevalhce 


orm I Ct 


rattlers pickling 


sandblast the 


vats This involves another handling 


trom the convevance t the cleaning de 


vice In smaller foundries the 


practice is to shovel the castings into the 


sandblast barrel, or the ordinary tumbling 








rRIMMING ROOM, 
rO WORK 


IN THE OLD 
FROM WHEELBARROW 


common 


the castings afte 
department alter 
ported to the 


anne alu 2 


into annealing pots 


All this means handling 


ming bench to trucks 


then the castings 





WORK WAS DONE MOSTLY BY 
BENCH 


AND THEN REPLACED IN THI 


ARTIFICIAT 
WHEELBARROW 


LIGHT AND CAS 


AFTER 


room al 


must be 


riNGS WERE 
rRIMMING 


pomy|t 
shipping 

trans 
id packed 
m the trim 
wheelbarrows 
handled 


apall 





LIFTED 











TRIMMING 


ROOM 


HE TRIMMERS 


m ti ruc I ows, either 
ont the ti the innealing room 
‘ directly into the innealing pots 
After they ar nnealed, the castings 
must be handled agai rh contents 
of the annealing pots are knocked out on 
the annealing room floor ind then the 
casting ire picked up ind plac d in 
wheelbarrows and taken to the room 
known as the soft cleaning room In 
this department the castings may be 


snagged. sandblasted or tumbled, according 


to requirements, aiter which they must bh 


transported to the shipping room again 


and sorted, inspected, weighed and placed 


in bags or other containers ready tor 
shipment. 

From the foregoing itline of pro 
cedure in the average malleable foundry 
some idea may be gather the ex 
cessive opportunity presented waste 
in handling materials \ manutacturet 
of standard products, involving great 


deal of repetition work, might feel that 


the problem of handling material m a 
malleable foundry could be solved 
the installation of belt conveyors, chut 


Phe 


jobbing 


and elevat problem taced by tl 


manager ol! a malleable foundry 


1s not oO} a chat icteT to he solved as 
easily a 1 cw xamination might 
seem ti mdicate 

Castings of IZes shapes con 
stantly are pa g tl ! th plant 
and a system cle op | S17 il | 
shape might | me obsol ifte twe 
‘ tl ee weeks 1S¢ . lat the pra 
ti f the p cula unt ( ) 
' ( rn ] \t t) ' ri + +t iol 
pp t t si 
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CASTINGS ARE CARRIED UP AN INCLINI 
WORK IS ALL DONE BY yAY ( AND | 
vhicl \ vy the ma cast 
te ¢ » ¢ of] hyiet uld ta irae 
cas n much t ume mat that 
fave d ind are s pa ated \ bri 
irve th varied nes handled | 
t bt g tound vill show how m 

practicable th ld be 
\ iderable amount of manual la 
h probably ilways will be necessary 
1 jobbing foundry catering to many 
tomers with a wide variety of re 
urement However, hand operations 
nay be eliminated many foundries by 
rearranging departments and bestowing 
more careful attention on equipment and 
sequence of operations. Foundry equip- 


ment manutacturers realize the importance 


t simplifying handling and improvements 
m design continually are being made 
Some of the methods employed to cut 
flown handling to a minimum may be 
illustrated best by following through 
the rmal sequence of operation in a 
jobbing malleable foundry 
Small castings on gates usually are 
separated from the sprue at the time they 
ire pick 1 up trom the floor, by a man 
vith a hammer Because of the variety 
size and style and the brittleness of 
material, it is difficult to see how 
hand operation here could be changed 
ome pl the entire gate whik 
S hot, is cked up by a k and 
p' in heelbarrow Befor the 
he $s umtastened, the man with the 
n tay t tl individu pieces 
reein sprue, or gate whicl 
} has the hook 1 which h 
} ‘ ; he stan ps + pi k 








AND DUMPED O> I | CH DIRECT 
} WIDI BENCH (¢ ES AMPLI ROOM 
ecti 1S 1 t tl p 
oO t 1 then tl 
+¢ ac } +} 
at kno f while the cast 
iy on the fl | pruc uld n 
have to | iited However here igl 
or ten r more small pieces are t 
broke ff the gate, the time required t 
pick these small pieces p tro t 
foundry floor, in case they are brok 
off first, is great enough to more tha 
offset the work of lifting the sprue 
the barrel level and then throwing 
back on the floor in the manner fir 
cited Providing a sprue barrow cl 
to the one used for the castings, 1s a 
improvement on th foregoing method 
Instead of throwing gates on the flo 
they are transported from one barrow 
to another aiter the gates and casting 
have been separated 
Another method of collecting smal 
castings 1s to use a large four-pronge 
fork to scoop the pieces up from th 
san just as the are cast. Thi 
usually means scooping up some sat 
with the castings and of course, it als 
means lifting the gates. To avoid carry 
ing the sand from the molding floor int 
ott departments, one foundry uses ope 
me fire trays, supported on short leg 
WI! the castings are scooped up al 
loaded into these tray the sand fal 
through the screen and leaves the cast 
ings comparatively free from any san 
Ail the castings have been picl 
1p trom the floor, they are transport 
t t! trimming The comn 
hy } ‘ 
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where castings are in small lots at 


lifferent places on the molding floor and 
he distance to be carried not 
the 


conveyance. In a 


great, it 


probably is most serviceable form 
foundry, 
the steel 


will be en- 


jobbing 


taking all classes of work, 


heelbarrow probably never 


where large 


castings are handled, 


irely displaced However, 


iantities of me 
hanical methods of transportation may be 


dopted. 


Small lift trucks, either gasoline or elec 
ice and a supply of trays of various 
7eS are employed extensively in con- 
ving material in the foundry. Over 
ad trolleys and belt conveyors, otten 


re used to advantage where the sam 
ant 


terial travels over the same routes day 
ter day This condition 1s not com 
n in the foundry and therefore these 
ans of conveying materials have not 
en widely adopted. One foundry using 
ft trucks claims that castings never 
ich the floor 
The molds are picked up bodily and 
imped into open mesh trays standing 
legs 10 or 12 inches above the floor. 
Most of the sand drops through the 
reen, and the castings, which im this 
se are relatively large, remain in the 
VS When the trays are filled they 
e conveyed by an electric lift truck 
the tumbling barrels Under favor 
le conditions it is claimed the lift 


ick offers the most economical method 


transporting castings, but conditions 


not always favorable To cut down 


verhead lantities 


expense, the q tf ma- 








IN THIS SHIPPING ROOM, OPERATIONS HAVE BEEN GREATLY REDUCED 
rHE SORTERS WHO THUS ARE ABLE TO SORT DIRECTLY INTO THE SACKS 
ARE CARRIED UP AN INCLINE ON TO THE BENCH AND DUMPED IN 
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. +> 
terial handled must be sufficient to keep 


the truck busy throughout the day. The 
floors must be smooth and routes direct 
with a minimum number of turns. Cases 
where lift trucks prove most efficient 
usually are those where storage of arti- 
cles in trays for short periods of time, 
is an important factor This storage 


feature often eliminates the necessity ot 


dumping material on the floor and picking 


it up again \iter the castings are 
trimmed and sorted they are taken t 
the anneaiing room 

The problem of actually transporting 
the material much the same as _ it 
was from the pouring floor to the 
trimming room, but once in the anneal 
ing room, new = conditior present them 
selves Phe casting must he packed 
in annealing pots 4 common form 
of procedure is to run the castings 
into the department in steel barrels 
dump the castings on the floor, place 


the first of stack of annealirg pots 
on a low stand, pick the castings from 
he floor by hand and pack them to 
rether with packing material, in th 
annealing pots. which are built up im 
tiers five r six high, and then pic' 
up each individual tier with a_= special 
charging machine or a lift truck, and 
run it imto the annealing oven Difh 


culties incident to packing the top pots in 


the various tiers, probably have received 
less consideration than any other phase 
in the production of malleable iron 
castings Packers still worry along 


with the use of intermediate platforms 





FRONT OF} 


oe Ae | 
4 o 


step ladders and_ helpers The great 


“variety in size and shape of castings 
presents the chief difficulty in the way 
if adopting more efficient methods of 


packing 


In some cases hand packing ot in 


dividual pieces is not necessary § and 
small cranes may be used to lift the 
barrows sé that th castings may be 
dumped directly int the Ipp pots 
Where hand packing is ne iry cast 
ings dumped into tl annealing boxes 
ire limited in numbe thi isually 
means manual handin FE t least 


one eastern foundry, the problem of 
loadit castings int tf eg pots 
18 s( Ived ! pat ! | raised 
platiorm to which cast carried 
1! tra I itt t perate 

stands on the platform while packing 
the upper ters of annealing pots. One 
foundry superintendent proposes instal 
ling a small hydraulic elevator whicl 
might be raised as the pots were piled 
one on another, thus keeping the work 
ing leve! constant The chief objection 
to this scheme is the initial cost and 
upkeep of the elevator In even a 
moderate sized found 10 12 packers 
sually are working at once, which would 
entail the installation of an equal number 


of elevators 


After the castings have been annealed 
they usually are knocked out on _ the 
floor in the annealing department where 


the problem of picking them up and 


conveying them to the soft cleaning 


room 


practically is a duplica of the origin 


t1oT 








; 

J 
BY HANGING 
HERE, AS IN 
HE 


SHIPPING BAGS CLOSE 
FIG. 2, THE CASTINGS 
OPERATORS 
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11 problem of removing the castings sorted and 


. 
trimmed castings from this oading are entirely within the building 
from the pouring floor In the clean department are thrown into waiting bar a considerable advantage in cold weather 


ing room itself usually there is ample rows, one size im each barrow, and Another advantage of this arrangement 





opportunity for studying the handling then are ready to be taken to the ai is found in reduced loss of time due t 
of material and cutting down unnecessary nealing department trucks being in repair shops The ro 
operations Tumbling and sandblast bat In this same plant a little study re is warm and conveniently arranged ar 
rels may b irranged to* dump automat sulted 1 changing il overcrowded small repairs therefore ma be effects 
ically into wheelbarrows or truck trays shipping department into what is said while the truck is in process of load 
Snagging machines” should _ be spaced to be one of the most efficient and well Further improvement th shippi 
far enough apart to permit. stor: in arranged shipping rooms in the jobbing arrangements in this particular foun 
trays or barrows of the rough material malleab! industry A view of on ar prospect Howevet there 

on one side and the finished material corner of this room 1s shown in Fig some danger gong to tar al 
on the othe \iter the last cleaning 3 The castings are run up on. th the line of providing material conveyin; 
operation, the castings are taken to the work benches in the same manner as equipment The plant manager shoul 
shipping department for final sorting im the trimming room just described. be sure that the ivings eftected wi 
and shipping Rows of hooks on which shipping bags at least pay imterest on the investment 

Some of the statements mn the tort ire fastened are conveniently arranged Each plant has its own problems 

going best may be illustrated by taking back of the sorters Kach bag is hung solve and the correct handling of materia 














FIG. 4—SHIFTING SOME O} HE DEPARTMENTS MADE IT POSSIBLE TO RUN MOTOR TRUCKS IN CLOSE TO THE SH 
PING ROOM—-BY DEPRESSING THE FLOOR THE LEVEL OF THE TRUCK BED WAS BROUGHT CLOSE TO THAT 
OF THE FOUNDRY FLOOR 








i specific case where tl u mat on tour hooks so that its top is spread obbing malleable iror 
ive! ha studied the hana we ) oblem wide open | ( preces iT sorted di Cal be achieved only through Cal 
ind introduced new features whi ‘reat rectly into these bags, which, when full, study of the prevailing sizes and ki 
cut down handling costs 1 | first easily ire slipped ot the hooks tied al castings produced Make a lay 
change was made i the trimmn room and tagged and taken to the nearby motor « the foundry and then trace the m« 
old trimming room shown in Fic. 1 trucks itor shipment ment ot the castings trom the time 
crowded and so dark that tl p Bec Ist ot the short distan« to th I Iring throug eve stags intil 
erat had to work under artifietal ht truck nd the irregular periods whet shipped | the line doubles 
m t time i a the th ig come filled adv tf ship tselt t egu t 
const had t rom 7) ! trucks simila ordimary t issume tha is ‘ Ss 
waiti rrow t the vench vher hageage trucks at ised m moving the at some point [<quipment shou 
the me ked | t! . trimmi rs fil ith casting proximit kept busy and a partial solutior 
departme ca lat ighting ta the motor trucks t t shipping problem of handling material n 
cilities a iN Wc! | productiot \ t th eral schem md im imereasing th ’ 
this part ‘ lv 20 p rear departments to cut dow rvice time of handling equip 
cent distal t ive le | } ist 9 12 (ys how ] mat oe} . en beac 
Llowever tl featur tthe : \ t motor true roon it ot itomatic ( ing instruments 
new room is th le bet s on which t tl pping room shown in Fis ectric truck. whicl how th 
the men work LUT leading 1 \ port f the floor large enoug time each truck is in operati 
these benche . make t possibl t dump nt t take tw t ucks ha cordn 1 inalys« mack " ‘ 
the castings direct! tront ol th ! Ie ( ltoa pomt that brings tl plant movine material fron one 1 
trimmers by trucks o1 ITTON whi oor tf the truck approximately lev to anothe constitute 50 per « 
ru! wm yt thie . ch itsell Th vith +h, plant Hey lr} trucks whil , labor chat re 
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Aluminum Melting Practice-- 


Melting and Pouring Temperatures Should Be Kept Low—Effect of Different Types 
of Furnace on Oxidation and Occlusion of Gases Is Considered 
Composition and Function of Drosses 


BY ROBERT J. ANDERSON 


\T a great amount of study ous published sources 1s give ion 1s prope inaged \ccording 
has been given the design ot ollow paragraphs o hgures give vy S nd Winl 
i nN 
furnaces to iY used especial It s stated nm many places in the el in average loss ot 2 — ; 
. . ‘ I 
ly for melting aluminum and rade journals that when aluminum ot Ma be taken for remelting dan 
. , 
ts light alloys The iron-pot tur- jts allovs are melted the ibsorb aluminum-alloy turnings in reverb 
ace, which is really an adaptation yjtrogen and other gases, and the tory turnaces, or 13.5 per cent of th 
%t the soft-metal melting kettle, 1s) ¢hief difficult in melting aluminum ry weight of the charg 
the Pear TA or , 1 
he only furnace used for aluminum ; wwerheating it [It is clearly difficult to control th 
illovs which is not employed also tor . ' 
: air and gas in a furnace so that th 
, 1 bronz "he: efor ven ( 
ass e a I 1Z¢ iicrore, gen ‘ , 
i in ol | ( inal products ot combustion shall con 
t g rass n alumint t om ' , 
ally speaking, bra ang aluminun Lo s* states that in melting alu tain no tree oxygen, and necessa 
11 } ’ 
loy are, or have ee! melted com 7 ’ News ; ‘ nails 7 . | a ret 
™ . ; ape 3 ' ium atts in oundry actice ul ney must contain a onsiderablk. po 
ercially in practically the same types) metal should be heated to a_ temper tion of nitrog 
! I hitroven: ind ! is m man 
yf ; “eS found: t ture higher ti : ry ia 
furnaces in found practice Phe ‘ture higher than is necessary to pour furnaces, the gases are allowed to 
rob! nci it t the melting oft h ne 1] ser for . 
oO ems incidet oO pi el th castings allowing ro! a drop in Pass over the surface at the metal 
uminum and to light alloys are ¢€s- temperature in dipping and transterring oxidation may tal p! I 
_ eee, Lad NO piace, and either 
' , ; : 
entially peculiat nh oa number Of to the pots with which it is carried nitrogen or carbon dioxide ma 1, 
a » 2 : ‘ } 1 ‘ ’ - 
irked parti ulars, and it 1s too much to the molding floor \ temperature occluded the metal 
o expect that a furnace which is of 1500 degrees Fahr. will usually take t} 
: it the products of combustion at 
roperly designed tor operating on red care of this As soon as the metal prevented { 
Ra by : preventec trom coming ' contact 
iss will be equa suitable tor melt sufficient! hot. it should ly, tl : é 
: with the metal but Lit < dmut | 
e No. 12 alloy thorough! ee oe lipped ” admitter 
a4 4 norouwrgnl Stirred, at aippec ou then oxidation ma\ take place and 
t is ion kin thi goo nd cart to the molds 1 ; , : 
| is common ) ag hat good and carried ) nold he neta nitrogen mav be absorbed Che poss 
‘ , , ' ‘ , , 
ictice calis for heating the alloys im the turna should be under pyr bility of meltin ; 
’ , ' 1 ; : a CaTECES t vacuum 
nly to the temperature required tor metru contro and also should Ie ——— 1 , 
t pon a arg Scal is a loubtful con 
etting the metal mto the molds, and cpt covered during meiting \ sO met | proy ' 
fie ' ‘ ropostiti 7 ry ? ? ’ ¥ ] 
a9 : ’ : , I ‘ S probabil 
is 1S necessaril Variabdl ror depend rrangements should Ie mad oO pre o] P ; 
in elting in special spots, which 
g upon the type of castings that heating the dipping ul pouring idles , ; 
© Casi covered and thus pro 
4 ‘ rh] +} ‘ sare ' + > 
rul \ wt i} DOUTTIiw ten ‘ ‘ ‘ ¢ 9 ‘ ‘ P ‘ ‘ . : 
an Ro Schulz and Winkler* have discusses ected ron the hot gases and par 
) _ . ] lL pi 
itures for No. 12 allo ma\ r : mi : ” ; i sl 
. tiie rit ng osses resulting during tn all protected trot the itmosphers 
ken as between 690 and S80 degrees ‘ } : 
vit YO some nonterrous L1LiOVS ind ou reaucy any risk oft ras ibsorp 
‘ gi { ' 
ent. (1202 and 1600 degrees Fahr.), , , , eee i 
, ca that ti reverberatory lurnaces On ris probably Keep oxidation t< 
hi ‘overs the range tor practi- , 
ch cove i —- nt the Oss S atura vreat« than Mminmtim (ertal trv meta coul 
llv < : TC} work In heavy : ; : . , , 
y all commercial w melting in crucibles, but the form more easily be kept free fram dirt 
, ive ] j 1 ns and , Soca 
itomotive work i e. ol pa system . preferred wn man\ argt and rust There ma e  meentiattinn 
ases 750 degrees Cent is a , ' : 
inkcases, /. legre¢ works becaust ot the larger! output ol hve roren pbcing ibsorbed by ce 
1 n pouring temperature ; : 
ute common po I pines . obtainable Losses are highest when composition of steal ‘ o1 othe 
ures Hi VWo}} rom pboratur melting turnings and depend on the ources, during the inufacture of 
fineness and purity or the material the v rgi metal WW het r these Ise 
Phe melting tempecratur« nee not s . , : . 
m2 M loreover there s great difhculty in ) eliminated atte 
more than 50 degrees and never , wie ; , 
separating the light molten aluminum nquiry 
ore than 100 degrees Cent. higher : ' 
“i fron th floating slag The more 
} + , ¥ 17 ? “A } 
in the pouring temperature to allow lust material and dirt in the turn a 
hat tal nl 
ny cooling tha ma akt lace . 
. & ' ngs i the mor oxide idhering I sh Aluminum (¢ Ltd.. ha 
no the trans oO metal trol 
~ :; to them at t st the greater tl give ome intormat on the melt 
Tturnact to the olds | the ( > - 1 
produ 1 oO aros nd theretore - ninum allo ° It s stated 
iminum-zil 1 il copp ; ; : , 
_ ' 1 ( ta n conditions Itine o } c hect 
luminun gnesiut lumi , 
ilu 7 1 ; ™ damest ed t mas 1 furna us 
y ] t mit 
nanganes d othe comme 
( ma 2 ¢ a8 , ene xture o < { liusted 
‘cht minut llovs e same “ie ; ; 
‘S! : melted cown. the oss then rare so as to give a reducing atmosphere 
eral t é yas i hie . P : 
lf xceeding 5 ) in the reve No special precautions need be taken 
ing temperature s governed quit , : . ; ; 
ig 1 rator furna pre ded the opera oO revent overheating am burnt 
| 5 | l¢ + 
ct by the n ng pou Pe os ; 
: metal will not result even though the 
Son information derived trom var! : : ‘ 
; ( W Suggestior r ma g aluminur mperature be raised considerab! 
ners . ve 4” 1914. Dp ‘ 68 = afl 
—s . : gs, 7 I ove the melting point or the interval 
, e } twee y ltine = "rin } ] ' 
Sel rH 1 Winkler. H., Waste in melting etween meiting and pouring be long 
'. } 7 S I etals " The Metal Ir | ! 
ea tion, Pitts Ba $1.24 abst Vet I \ \ 0 
8 Englar 








With the 


flux is 


this furnace, use ol 


Che 


a clean one and requires no stoking or 


type ot 


unnecessary process 15S 


carting of ashes Heats are simply 
and easily controlled, and it is found 
that the labor cost is half that with 
a coke-fired furnace, and the total 
cost of melting is less than halt 
Great 1 finat for Oxvaen 
With the older types of furnaces, 
the danger ol overheating must be 
carefully guarded against Aluminum 
has an exceedingly great affinity for 
oxvgen and at temperatures above th 
nelting point oxidation takes place 
ipidly he oxide formed 1s heavy 
nd is occluded throughout tl molten 
metal If this occurs satisfactory 


be 


metals 


Moreover, 
the 
vhi h 


castings cannot made 


othe iluminum in 


ike 


absorbs 


condition 


molten wascs 

may caus blowholes in. the castings 
When melting in an ordinary coke 
fired pit furnace, therefore, the tem 
perature must never be allowed to rise 
much above the melting point, and 
ss a good plan to protect the sur 
ce of the melt by a flux of zin 
chloride or cryolite. Whenever possi 


plumbago or salamander crucibles 


should be used Iron crucibles are 
often used because of their compara 
tive cheapness, but this practice 1s not 
to be recommended, particularly with 
the aluminum-zine alloys, since thes¢ 
illovs have a tendency to absorb tron 
Overheating in itself is not imyjurious, 
provided that the metal is allowed to 
cool to the correct temperature be 
fore pouring, but it must be remem 
bered that overheating an open type 


t turnace is generally accompanied 


oxidation and ibsorption 


his, ot rse, has a 


\ rapid 


nitrogen 


peration of turnaces run on aiumimum 


nd aluminum alloys, the effort § is 
made to keep the dross and oxi on 
0 ~ is low a possible Ho 

ome undrymet! preter to have 
mecta OsSses To! the sake ot I 
meltit hile others employ fturna 
vhich assumed to be inexpensive 
is to onsumption the idea 
ot kee the melting costs low In 
ttempt hold dross OSSes low 
numerou rs invol mn meta 
elting n overlook ( at ist 
disregarded he net tical ‘ 
ult may be t the melting 1s ex 
ceedingly  imnettics from the stand 
point of fuel const ion \ cardinal 
ile in melt pra for aluminun 
ind light allovs is that he melting 
temperature should be kept low Chi 
effect of increasing the temperature 


melting, at least in an atmosphere 
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containing free oxygen and _ nitrogen, 
is to increase the net melting loss 
If the efficiency of a melting fur- 
nace is to be determined, it is neces- 
sary to know the theoretical and ac- 
tual amounts of fuel consumed in 
melting a unit weight of metal. In 
irder to determine the theoretical 
amount of heat required to melt a unit 
weight of metal, it 1s necessary to have 
figures for the specific heat ot the 
metal and its latent heat of fusion 
Then assuming a given fuel or a def 
inite calorific value, the quantity of 
fuel required can be calculated with 
accurat Che furnace efficiency may 
then be considered as the quotient of 

theoretical amt. of fuel 

xX 100% 

ctua mount oO ut 

Aluminum has a high specific heat 
nd high latent heat of fusion: both 
ilues re considerably higher’ than 
those for brass and copper and_ the 
non-t¢ ous allovs in general Hence, 
despite the tact that the melting point 
of 70:30 brass, for example, is much 
higher than that of the 92:8 aluminum 
copper alloy, it requires about twice 
is much fuel to melt the latte Some 
calculations will be made in a mo 
ment to show the amount of heat re 
quired to melt aluminum and its Ight 
allovs 


specific heat of a substance is 








the number of calories of heat re- 
quired to raise one gram of the sub 
tance one di: gree in temperature, and 
t ordinarily refers to a rise in tem 
perature trom zero, unless otherwis¢ 
d lhe specific heat varies with 
| tel iture, and it 1s also closely 
d to the heat conductivity and 
to the Cal | cubical expansion of! 
SI t Wh ( the specif he it 
ncerease ith temperature for the 
SOLK State it al irs to be practically 
consta I the qu ad State 
I t cet 1 itl S tor ‘ 
‘ < heat of sieminum over 41 
) cle es Cent the melt 
t i\ ible that v he re 
Without taking t questior 
the spe heat o ninum it 
t Ss suih nt to purpose 
itlo to 1 ke the es given 
. r the n specific 
‘ t) so 0.2221 0.00005t 
| compared with 
Sy) O.f 0 09039 0.00001778¢t fo 
O opp 
pe eat in tl quid state 
v be : ed to be constant. For 
aluminum, according to Pionchon, from 
Rick I. W., Metallurgical tees was 
Moet H Book New \ 64 
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the melting point to 800 degrees Cent., 
S in liquid state 0.308 

For copper, S in liquid state about 
0.133. 

Some calculations which have ap 
peared in various’ published papers, 
purporting to show the amount of 
heat required to melt a unit weight of 


disregarded the latent heat 
Such 


latent 


metal, have 


fusion calculations 
The 


numerical in character, representing the 


ot are 


error heat of fusion is 


number of degrees Cent through 
which one kilogram of water would 
be raised by one kilogram of the 
metal in passing from the liquid to the 
solid state Richards has found that 
with the exception of aluminum, tin, 
and bismuth, the latent heat of fusion 
of one kilogram of metal is about 
one-third of the amount required t 
raise it from absolute zero (-273 de 
grees Cent.) to its melting point, o1 
equal to 2.1 times its melting point 
(degrees Cent absolute) divided by 
its atomic weight The high itent 
heat of fusion of aluminum may ex 
plain the fact that the metal passes 
through a mushy, pasty stage before 
it becomes thoroughly fluid 

The figures given for the latent 
heat of fusion of aluminum by differ 


ent experimenters vary considerably 
Glaser fives 76.8 large calories pe 
kilogram or small calories (therms 
per gram Richards gives 90.9 <¢ 
ories By calculation, 1 e., if the 
tent heat of fusion is equal to 2 
times the melting point (degrees Cer 


absolute) divided by the atomic weight 


the latent heat of fusion of aluminur 
vould be 72 calories These figures 
may be compared with 42 calories fé 
copper Che value 76.8 calories 
sed in the following calculatior 
| the hig he \ ilue ot Richards, whi 
ma 1) nore iccuratt vas 1st 
higher figures for the amount of lh 
ured to melt aluminum would 
obtained No figures for the latent 
heat of fusion of the common 
i un llovs are available ( 
( tions to show the imount o I 
re ed to melt nd to supe 
l um t given Data S 
N $45 Phe } ul | Sept ] 
- J 
So far as deduced fro 
i\ ble ntormatiol t Ss prol 
the light s than it does to 1 
num t ll be considered 
the purposes of the present. ser 
rticles that it requires about 24 
ories to S¢ one £ oO ili 
or of the comme i light lumi 
lovs to the meiting point and ibs 
287 ilor cS pet im ofr 517 B t 
‘ pound ‘ supe he it to S&UU ce é 
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Cent., as will be required for pouring 


ingots or pouring sand castings. 


In aluminum and_aluminum-alloy 
melting in fuel-fired furnaces, the 
question of the vaporization of metal 
is relatively unimportant. The total 
tonnage of zinc-containing aluminum 
alloys now made is relatively small, 
although there appears to be a de- 


cided interest in some aluminum-zinc 
and aluminum-copper zinc alloys. If 
zinc-containing aluminum alloys are 
made in large tonnages in the future, 


the question of zinc losses owing to 


the volatility of zinc, will be important 


as is the case with brasses. Vaporiza- 


tion of aluminum may occur in arc- 
type electric furnaces at the temper- 
ature of the electric arc and below 


Vaporization of Aluminum 


heat of vaporization of 


The 


4luminum 


latent 


has not been determined, 


but it has been calculated by Richards* 


from the generalization that the latent 
heat of vaporization of atomic weight 
is proportional to the absolute tem- 
perature of the boiling point at at- 


mospheric pressure and is numerically 
that temper- 
outer 


qual to about 23 times 


iture (21 times if the work of 


overcoming the atmospheric pressure 


included), i. e., by Trouton’s 
On the 
point of 


the 


be not 
estimated 
degrees Cent 
heat of 
56,880 


basis or an 


2200 


rule 
boiling 
latent 


for aluminum, va- 


porization (molecular) 1s cal- 


weight of alum- 
or 2,107 


equivalent to 


atomic 
a. 


ories for an 


calories 
2,107 


num equal to 
per kilogram, 


molecules of 


therms per gram The 

metal in the gaseous state are con- 
dered to consist of only one atom, 
e., the vapors of metals are mona- 
tomic. Data are not available for the 
boiling points of the common light 
uminum alloys, but evidently they 
re less than for substantially pure 
luminum. 

The exertion of vapor tension is 


nerally thought of in connection with 


juids, and it is usual to speak of 


eir normal boiling points as_ the 


mperature at which their vapors can 


atmosphere 
For 


not 


ert a pressure of one 


mercury column). 


this 


6/0 min. of 
datum is 
Solid 


uid aluminum, 


wn with accuracy metals 
how 


solid 


Same 


tension, 


the 


also exert vapor! 


the vapor tension of 
being the 
The 
solid and liquid 
the 


the melting point 


that of the liquid vapor- 


sion curves for the 


tes are not, on other hand, 


longations ol each other, since 


re 1s a 


cusp the curve at the 


Iting rhe tension of 


point vapor 


vapor tensions of the 
1919, pp 


hards, J . - 
Franklin 


The 


ils, Jour Inst vol 187 
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the solid state is always less than the 
the the 
the 


curve 


extrapolation of curve for 


liquid state below melting 


The 


plotting 


point 


vapor-tension obtained by 


the observed maximum vapor 


tensions against determined  temper- 


atures is not useful in the case of 
most metals, mainly because of an 
absence of data required for plotting, 
and secondarily because such curves 
are rather unmanageable Further, 
they cannot be either interpolated or 


beyond _ ob- 
Shields, 


such 


extrapolated accurately 
and 


from 


served points. Ramsey 


however, have deduced 


curves that a nearly constant numeri- 


cal relation subsists for any two given 


elements or compounds, between the 
absolute temperatures at which they 
have the same vapor tensions. The 
vapor tension of solid aluminum at 
0 degrees Cent. is 5.25 x 10-" from 
13650 
log. p - —— + §.4 
T 
where T is the absolute temperature. 
In the same way, the vapor tension 
of liquid aluminum at the melting 


point, 658 degrees Cent. is seen to be 
10 x 10 from 
14190 
log. p — —— + 
T 


aluminum is 


8.98 
Che not 
an important 
the 


of fuel-fired 


volatility of 


factor in aluminum 


melting in usual industrial types 


furnaces, although it 


should be given attention in electric 


melting in arc-type furnaces. In 


dealing with the aluminum-zinc and 
aluminum-copper-zinc alloys, the vola- 
tility of zinc is a factor Zinc boils 
at 930 degrees Cent., and the tem- 
perature of aluminum alloys melted 
in various types of furnaces may rise 
this high, although it should not ex 
ceed 800 degrees Cent 
Oxidation of Aluminum 

Metallic aluminum is normally cov- 
ered with a thin film of aluminum 
oxide, since the metal oxidizes in or- 


When 


temperatures up to 


dinary air at room temperatures 


heated in air at 


the melting point, small particles of 
aluminum gradually go over to alum- 
inum oxide, despite the supposed pro- 
tective effect of the surface film 
Some uncertainty exists as to the 
actual final end product of the oxida 
tion of aluminum, and it is only possi- 
ble to present here the available views 
rather than give experimental evidence 
in favor of one or another 

Briefly, when aluminum combines 
with oxvgen the end product is gen 
erally considered to be the oxide 
A1,0,, according to the reaction 

2 Al + 30 Al,O 


Superficially examined, the oxidation 


there is 


of aluminum therefore appears to be 


entirely elementary in character, but 


sufficient experimental evi 


dence to show that it is one of the 
most difficult problems to be dealt 
with in the melting of aluminum and 
its light alloys. In ordinary air, the 


oxidation of aluminum may be _ re 


garded rather more as an_ hydration 
of the metal taking place simultan 
ously with oxidation, since in the 
presence of water, the reaction 

Al + 3H,O Al (OH), + 3H 
takes place, and a colloidal film of 
aluminum hydroxide is formed In 
the presence of carbon dioxide, such 
as in moist air containing that gas, 
oxidation of the metal takes on a 
pitting eftect, owing to the attack of 
carbon dioxide on the film of alum 


inum oxide and aluminum hydroxid: 
thus exposing fresh surfaces of metal 
to further action. Aluminum oxidizes 


the surface is rubbed with 


mercury, an 


rapidly if 


arborescent growth of 


aluminum oxide forming quickly all 
over the metal. This phenomenon 
has been described by a number of 
workers McClendon* _ states that 
aluminum will burn rapidly in air 
(humidity 10 per cent at 20 degrees 
Cent.) if a trace of mercury is driven 
into it by an electric spark The 
white oxide is formed so rapidly that 
it appears “to grow out of the metal 
as plants grow out of the ground, 
attaining the heighth of a millimeter 
in a few minutes.” When aluminum 
is oxidized by rubbing it with mer 


the considerable heat is 


developed. 


cury in alr, 


Aluminum Dross 


Reverting to the oxidation of alum 


inum and its light alloys on melting 


in industrial furnaces, it may be said 
briefly that the metal is readily oxi- 
dized in the’ presence of air, and 
rapidly at elevated temperatures, with 
the formation of oxides of aluminum 
More specifically, it should be _ said 


that the rate of oxidation is a function 


of the temperature, and is dependent 
upon other specific conditions rhe 
annual monetary losses in the United 


during 
$3,000,000 


States because of oxidation 


melting aluminum are about 


and one of the important problems 


before the industry today is the pr 


vention of oxidation during melting 


Aluminum dross is usually regarded 


as consisting of aluminum oxide, 
(A1,0,), plus metallic aluminum. 
Ther is a good deal of evidence in 
the literature and elsewhere that ox 
ides, other than the = sesqui-oxide 
(A1,0O,). may exist The existence of 
McClendon, J. F., Acceleration of oxidation of 
aluminum by means mereury, Ur of Mint 


Biochem. Bull., vol. 4 


1915. p. 96 
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ve effects have been 
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ken 
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) degrees Cent 


luminum, it will of 


against the ettects 


oxygen If the 
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espe mn reve 
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than 1s require 
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to be 
floats 


oxide formed is often thought 


lighter than aluminum, since it 


on the top ot the bath However, the 
specific gravity of aluminum oxide 
(Al1.O.), is considerably greater than 
that of aluminum and most of its light 
allovs. and the general tendency, trom 
the standpoint ot specine gravity alone, 
vould be tor the oxide so tormed to 
sink to the bottom of the bath Phe 
tact that some oft the oxide does sink 
shown bv. reverberator\ turnace 
practice in melting substantially pure 
dluminum where fairly large as 
cumulation of oxide builds up on the 
rurnace bottom aite a tew days ot 
mtinuous melting equiring emova 
) scraping lt should be stated her 
that i aluminum oxide s not wetter 
y hiquid aluminum t float 
t . etted, the specific gravities I 
i < SIOS ust ) take! te 
ccount ry specit gravit ‘ 
u RO ¢ ees Cent 
hye take 2 j } ? ' oO 
0 ‘ x ~— “s () 
S } ‘ | . Ve ec 
’ ~ ri ‘ Tabi ql 
oO the Datt I cXDp natiol ( ! 
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batt boat rot ‘ scosit ray 
nun ‘ ts su e tensio1 
sist nm maintaining oxid scun 
thie s Tact Phe s ice tension 
quid aluminut nm the inge ot 700 
© S820 degrees Cent s given by 
» th* is 520 degrees pe centimete 
\ h unecertaimt exists as to. the 
il constitutior ot aluminum 
cs Roughly dross 1s. generally 
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AIN, 


amount ot 


nitride, in 


Che 


drosses as aluminum 


varying percentages 


metallic aluminum in dross may be 
variable—irom say 5 to 60 per cent 
or more or less depending upon the 
origin of the dross 


\ distinction is necessary between 


the dross skimmed from heats of sub 
stantially pure aluminum and _ that 
skimmed from heats of light alu 
minum alloys The latter usually con 
tains metallic oxides, other than alu 
minum oxide, depending upon the allo 


melted Not many published analyses 


have appeared giving the constitution 
of aluminum dross, and most of thos 
given appear to be quite incomplete 
Several methods have been devised 
ind published for the analysis of dross 
but unfortunately no details ot tl 

ethod to be used for sampling 

ver supplied It is evident that 

resentative sample cannot bes 
ired nd this is practically tmposs 
( oO umimun dross because ot t 
phvs characteristics there 1s ne 

j ce ' ta ne methods 

Ni 1 t tf secondar 

erous tel S ould possibly 

ain I isinecss the attempt ¢ 

ide to buy ( Osst Oo! the bas S 
chem analvs Ss ( the obvious 
sol that represcl tive sampk } 
can be subdivide te tor che 
nalvsis canno « obtained | t 
purchas ot sucl drosses by smelte 
nd ‘ rs tI l iterials are boug! 
on the SIS O fire assSav, 1. ¢ 
muiniatur smelting un on aée repre 
sentative sample ot suthcient size rt 
size of the sample may, and shoul 
be from 5 to 25 pounds ot dross Tr} 
recover obtained aiter smelting, a 
ording to a prescribed code wh 
iries with different smelters, is tl 
basis Ol payment The recovery ‘ 


iluminu rom dross normally co! 
sists in a remelting process by whi 
the Wninut oxide and other 1 
erials « separated trom the metal 
SO nethods or the chen 
in sis ot iminum dross have 
pr d I the terature ot whicl t 
on yy Bessenberger* and by Hill 
1 r« nenty ( - o pica inalvs 
ilumu dross slagged 
tine ore i elting operat 
< iit illé ma De cited | 
i] s tirs sieved to emove 
A < , ed 
) x? t 
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latter On the dried sample, the 
lowing analysis was obtained: 

Per Cent 
lica 14 23 
opper oxide 4.47 
ron oxide 13.43 
nc oxide 3.04 
\luminum oxide 64.70 
otal . ares , ‘ 99.87 
Che nitrogen content in this sample 
as not determined, but a_ separate 
termination is required for this be- 


use when a dross sample is placed 


contact with water the nitrogen 1s 


olved as ammonia. 


Nitrogen combines directly with 


minum at moderate temperatures 


form aluminum nitride, AIN, and 
fact that aluminum drosses con 
n aluminum nitride is well known 


Ample evidence of the 


minum on 


presence ot 


tride ordinary dross < 
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the 
with 


attested to by chemical analysis 


ammonia evolved on treatment 
water may be determined quantitatively. 
lhe 


may 


escaping ammonia which 


the 


odor of 


prevail in neighborhood of 


weathering dross piles is often pro 


nounced especially after a rainfall. It 
is true that if a pile of dross com- 
mences to burn that additional alu 


minum nitride will be formed, by direct 


reaction with the nitrogen of the air, 


as well as aluminum oxide, but if 


dross is skimmed trom an aluminum 
melt, after cooling or not, and treated 
with water, ammonia will be given off 
In the presence of moisture, alu 
minum nitride gives rise to aluminum 
oxide and ammonia, according tu 
ZAIN + 3H.O Al.O, + 2NH 
The eftect ot nitrogen in dross 
formation is important, but this ap 
pears to have been impertectly con 
sidered in aluminum ard aluminum 


Study of Sands for Foun 


AND Is Ist tiie roundry 

tor molds sandblasting, 

and as a refractory, and 1s quit 

an item ot expenst Otten 

ding sand is brought from long 

tances when a_ satisfactory grade 

sand could be obtained from _lo- 

sources at a lower cost if the actual 

tirements and the blending of sands 
understocd thoroughly 

using sand for steel casting work, 

foundrymen making the same 

of work will seldom agree on the 

sands. Here is a large field open 

research work. Chemical analysis 


determine the amount of bond, and 


ature of the bond contained in the 


Microscopic tests will -show the 
s of the grains. But, where can 
und a foundryman, who after be- 
id the composition of a_ certain 


In position to guarantee its 


ng properties. However, it seems 
the foundries making heavy steel 
gs strive to obtain a sand fairly 

£ n silica, high in fusion, and with 
e open grain. The foundries mak- 
he smaller steel castings use a 

ss coarse. Some steel sands have 
bond, thus reducing the addi- 

f fireclay molasses water and 


tems of expense, but no standard 
adopted 

‘ ro t with the excep 

se yaking ivy castings, 

r safety in sand is an ele- 

t give much consideration. Few 


astings result from improper use 


- this rade .f work For 


BY FERDINAND G. SHULTZ 


floor work, smal! the coarser 


Albany 


standard in the East, 


castings, 
grades otf sands still ‘are used as 


and as the work 


gets heavier, coarser sands from local 
deposits are the rule. Sometimes these 
are mixed with the Albany grade t 


get the consistency desired 


Fine Sand for Sandblasting 


For 


a fine 


. ’ 
cleaning castings by sandblasting 


sand of unusual 


flint-like structure 


uniformity, a 


seems to give 


superior 


results, no doubt due to its ability to 


stand up under the terrific impact when 


’ 


leaving the air hose. Little change of 


confusion in the trade exists when selec- 


ting sand for this particular use, inas- 
much as trial tests are so simple and 
results so readily apparent, that the 
foundryman has slight difficulty in selec- 
ting a material adaptable to his use 


castings by special sands not 


Cleaning 


leaves an aluminum-lik« 


but it 


only surtace in 


appearance, also shows up defective 


castings, by exposing such defects that 


may be near the surface 


Silica sand is the chief material used 
in the making of the acid open-hearth 
furnace bottom Several years ago a 
Pennsylvania steel company made chem 
( il and pra tical tests I sands t was 
ising making bottoms lt expe 
mented with two sands e trom Ohio 
and th ther from Pe sylvai Che 
analysis of both sands were practically 
the same, with only extremely slight 
variations. Jn this particular case a 
certain Pennsylvania sand gave the bet- 
ter results on account of tl physical 


/41 
alloy melting practice In melting 
practice, part ot the metal loss is 
caused by the formation of aluminum 


nitride through the interaction oft 
aluminum and nitrogen at = ordinary 
melting temperatures. Since both oxy 
gen .and nitrogen are present in pra 


tically all furnace atmospheres, the 


melting loss will be a function of the 


constitution of the turnace atmos 


phere and the melting temperature, 
among other factors The oxygen con 
tent of some furnace atmospheres may 
be low, but the nitrogen content of 
practically all furnace atmospheres is 


generally high 


Considerable divergence of opinion 


exists as to the mods or occurrence 


of nitrogen in aluminum, 1 e as to 


whether it is included as_ elemental 


nitrogen occluded as luminum ni 


tride, or in solid solution as aluminum 


itride nothing has e€ established 


ry Use Pays 


condition. The best results in the op 

hearth are obtained from a sand of a 
flaky nature. Sand of a soft granular 
nature when ground and put through a 
screen, is entirely too fine. When the 


furnace is heated, such sand will run to 
the bottom, due to having 
point, and after 
flake off in 

The 


tion 1s becoming more 


a lower iusing 


two or three heats will 


large cakes 


American Foundrymen’s 


aSsocia 


active in the work 


of establishing standards for sands. On 


Dec. 9, 1921, a molding sand committe: 
organized under the auspices of the 
National Research council and _ the 


American Foundrymen’s association, held 
New York 


activity will be far 


its first 


meeting in 
this 


That the 
results of 
cannot be 


reaching disputed 


essential that support be given this work 


by the local foundrymen’s 


issociations 


and their individual member 


Operate Massachusetts 
Gray Iron Foundry 


J P Murphy and D J 


cently have taken 


Lynch re 


ove! the pliant ofr! 


the Northampton Iron Works, Flor 
ence Ma s tormerly operated by E 
W. Murph Che new firm will manu 
tacture wra iron castings Mr l nch 
was previously connected for a period 
of 10 vears vith the Norwood Engi 
neering Co Florencs Mr Murph 
has been assoc iated for 12 years witl 


the Northampton Iron 


city 


sallit 
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FIG. 1—COREBOX 
FOR MAKING THE 
CORE WHICH 
RAMMED IN THE 
DRAG FORMS THE 
FACE OF THE PLATE 
FIG. 2—GATED CAST- 
INGS FIG. 3—COPE 
SIDE OF THE PLATE 
FIG. 4—DRAG SIDE 
OF PLATE WITH §f 
PATTERNS FIG. 5— 
i FRAME FIG. 6— 
| CASTING HELD IN 
DIVIDING HEAD 



































Firm Demands Pattern Accuracy 


Drag of Mold for Pattern Plate Made of a Core Bedded in Sand To Ram Cope 


Against 


Patterns 


NE of the first which 


questions 


presents itself in preparing for 
the production of almost any 
new product is how much cart 
uld be taken its manufacture. Ii 
o much labor is expended in _ needles 


mall particulars, an unduly high produ 


t follows, while it a 


cos product is 
made which does not fully answer th 
requirements, money is lost on replacc 


ments. An example of the former condi 


tion was noted where a manutacturer ot 
pipe fittings sent an expert to study 
production methods of founders im a 


different section. The expert came back 


vith recommenda- 


tions which meant | 
1 considerable sav 
ing in production 
cost but at the ex 
the 
of 
As 


manutacturer 


pense of ap 
the 
the 
had 
himself or 
his 
was 


he 


could be convinced 


wcaranct 


product 


’ 
prided 


the finish ot 
1t 


ig bef« re 


BY H. E. DILLER 


of equipment for many makes of auto 


nobiles. Therefore, the methods of this 
‘ompany are interesting from the stand 
point <« accuracy of workmanship 
Sh Hh ¢ kiqu l 
The pattern hop located on the sec 


nd floor 
he 


laboratories company, 


ol let 


shops 


one of the buildings 


it using the the 


ot 
contains 20 benches 


1 metal workers and 18 for wood work 


s. The proportionately large number of 
od Wo kers are needed because, al 
though practically all the patterns for 
production are made of metal, all the 





hat a change im 
the finish « th 
ngs which 
yould not detract 
from their us 
ness ( trom 
news) appearanc 
vhe painted and ae aes 
an ie tn: we DOWEL PINS IN CORE BOXES ARE SPACED IRREGULARLY 
CAN BE PUT TOGETHER IN ONLY ONE 
warranted, even at 
considerable saving in production costs.  miast patterns and patterns for cast 
P ily the other extreme is the manu es itor experimental work are made 
cture of patterns for intricate articles m wood The metal section is fully 
hich must be within close limits as to uipped with engine lathes, vertical mills 
ne s. Here a slight variation may niversal ‘mills, drill presses and grind 
endless trouble in the machine shop, ers, while the woodworking department 
\ y may cause castings to ts supplied with == rip LWS planers, 
become dirty when poured in the nders and the minor equipment needed 
muundry In such cases all expenditures in such work, such as electric soldering 
ch make f iccurac in the pattern rnaces for heating irons. et« 
amply repaid by a low percent While the company has its own alu 
of scrap in tl mdrvy and ex mimum and brass foundries it has its 
n vi led nN 1 ich ne s} p () i\ ( n I le on and teel cast 
th mou cat hich is ings made in jobbing f lries Thus, it 
ed must be dec 1 by the kind o ecomes nec y for general foreman of 
gs to be 1 m the patterns. the pattern shop, W. J. Schneider, to 
care is too t m ng cast keep in touch with a number of foundries 
itemobile starting and lighting and to turnish them with suitable pattern 
Sal ing to the judgment of th cquipment. To maintain his control and 
) Engineering Laboratories Co prevent ] production of castings 
{) which ma ictures this t p ir r made off an in rect pattern Mr 


Dividing Head Serves in Determining Centers on 
Corebox Parts Fit Only One Way 


Schneider insists that imple castings 
must be made and have to be approved 
before any new patter Is put into pr 
duction. When a sample casting is r 
ceived by the patte ! | Pp machined 
the same as it would | the machin 
hop except that it is not ted to ji 
Then it is carefull ized determine 
whether ill center ire ( ll 
enters are scribed i tl matte AY ld 
be mecorrect if anv « it, no mat 
ter if ill the others were correct I 


case any portion of the pattern is not 
true, it is corrected and new san 
ples ire requested ron t hi foundr 
a ne ¢ ling head 

ed determi 

l , tin cents ‘ 

pat is show 

6 Phe 

iramny t this me 

cl il nN i w@ray 
] casting with 

th outside ur 

I c ¢ I! ichine | 

tu it a right 

‘ with each 

othe Che one 

d this cast 


SO , . 
WAY :, = 


THE PAR 


rs 


i t ’ 
hold one end t | é Dhe 
supports slide on the ste 1 are 
! tere 1 te it | t cre | othe 
end of the patter pp 1 by 
center , pin on i i cn slide 

ong a groove in t the le of tl 
Irame casting 
Cas / 
| he cast t divid 
i 1 i ¢ Dutor | i I t 
I ct the | ( i 1! ( It 
painted with black shellac at the place 
vn t S to ( l VW ith 
he di head « ite it 
» Ca nT mea ment t a ' 
ice gage Scratching a vith ft 
t ot tine Or" ] ‘ 1) of ‘ 
head is such that it c: b tood « 
one of the planes l 1 positio 
ut right angk pat to th ther 
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FIG. 8—TWO SIDES OF A PATTERN PLATE 
IN WHICH ONE-HALF OF THE PATTERN 
IS CAST AND THE OTHER DOWELED ON 




















planes. Thus, from the position in which 
it is shown in Fig. 6, it may be tilted 
hack to the ight, or to either side. Lf 
it is desired to turn the pattern at some 
angle other than a right angle this can 
be done by turning the knob shown at the 
top to the left. This releases the shaft 


of the revolving head and allows it to turn 
to any desired angle which is measured by 
at the top. 
off 


This indicates the 
the 


the pointer 


angle marked on rim of the re 


volving head 
idea 


the best 


methods 


Possibly 
of the 


follow 


get an 


shop is to 


way to 
the 
through the production of a 
this 
the 


used in 
rep 
the 
auto 


resentative pattern. For purpose 


Buick 
Three 


distributor housing for 


has been selected. views 


gated 


may be 


mobile 
which is made of 


Figs. 1 


ot the casting, 


eray iron, seen in and 2. 


| 
| 
- 2 
| + a 
} ee 
Ba fs 
. . 
6 et 
a 
f > 
FIG VIEWS OF A CORE BOX OPEN AND CLOSED AND THE CORE DRIER—NOTE 
DOWEL PINS ARE ATTACHED TO THE LOOSE PIECES SO THAT THE BOX 
THE LOOSE PIECES ARE IN PLACE 





To make this an 
iar parting which precludes the use of a 
flat the first difficulty 
comes in making the plate. Instead of ram 


the 


casting requires irregu 


There f« re, 


plate. 


ming up one. section of mold and 


ramming the other section on top of this, 
gives the de- 


The 


made which 


the 


a Ci wrebox 1s 


split 


plate. 


sired outline ot 

















patterns described later are used for 


obtaining the correct contour of th 
wooden corebox. This corebox 1s shown 
in Fig. 1 and illustrates one of th 


he wood worker in this shop 


needs for t 
After the 


is made and dried. 


corebox is completed, a 
This 


basis for the drag. It is 


corte 
then forms th 


laid 


square 


face down 


on a board which has a out 


cut 
‘ 7 

large enough so that the irregular sec 
fr the the 


board which supports al] the edges of the 


tron of core does not touch 


core. A flask then is set around the 
core and molding sand is tucked on all 
sides and on top of it. After this sand 
has been rammed and struck off a bot 
tom board is placed on the flask and the 
whole is turned over. The face is then 
slicked and serves as a solid foundation 
for ramming the cope. After the cop 
} 
THE METHOD OF CLAMPING AT B— 
CANNOT BE CLOSED UNTIL ALL 
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is rammed and taken off a wooden frame, 
Fig. 5, is set on the drag around the 
outline of the core. A strip also is set 
on the flask and sand is tucked between 
the frame and the strip, and struck off 
level. The frame and the strip both 
heing the: exact thickness it is desired 
to make the plate, when the frame. is 
taken away the strip and the sand which 
has been rammed between the frame and 
the strip allow the com to be closed 
only far enough so that when metal is 
poured into the mold a _ plate will be 
formed the size and thickness of the 


he outline of the core 


on the on ide and 


frame and with t 
its complement on 
he other rhe frame is poured from a 
down gate and two runners at each end. 
lo produce the pattern for the pattern 
castings, a master pattern is made oft 
| mi two sections, one Tor! the cop 

nd one r tn drag part according to 
the line of parting. Four pattern castings 
re made from each, No. 12 alloy being 
ed for the castings as well as for th 
plate These castings are then dowled 
1 scre ved together atter which the \ 


ire machined all over and measured to 











centers. One of these castings is illus : —— 


trated at the bottom of Fig. 3.  Abov FIG. 1 rWO SIDES OF A PLATE FOR A COVER CASTING WITH A DEEP DRAW 
on the plate in the same illustration may 


he seen the cope half of the pattern, bushings in the dowel pinholes and mak « soldered more easily to brass tha 
hile Fic 4 shows two ot the drag ing the 1 


pins of steel. This core is sup No. 12 alloy Another point of interest 
ections of the pattern on the plate, and pyorted in the mold bv the 


print in the to this casting is the nub shown at 4, 


two of the cope sections laying at the drag and bv bearing on the cope. Nie 1} This is added to act as a feed 
ottom The plate is carefully filed un As may be noted from the gated cast to the thin section of the casting to 
til the pattern section fits it xactly ings, Fig. 2, each pair of castings has which it is attached and also to prevent 
Fach section of the plate is numbered one pouring gate and a feeding gate is this edge from chilling It also takes anv 
ind every piece of pattern is stamped provided for each casting. These gates dirty metal which might otherwise settk 


vith a number corresponding to the are formed on the pattern, by brass gate near the edge of the casting 
1 


number of the section of the plate where 


pins screwed to the plat The heads ol While this description serves to illus 
t fits The pattern is taken apart and the screws are sunk into the brass and trate the general procedure in making 


ne half of it is placed on the plate covered with solder which is caulked well plate patterns with an iregular parting 


nd holes are drilled through the plate jn the hole. Brass is used for the gates nd patterns with a flat plate are made 
ing the holes in the pattern as a guide. and for amy pieces which must be bent on the same general principle, a numbet 
rhe other half of the pattern then must pecause the a'uminum alloy is too stiff of striking points are illustrated in the 
located so that the holes in it are to stand much bending Also fillets can method of handling different designs. The 


<actly opposite to the holes is the first 
ection, and dowels must be fitted through 
he holes in one section and extending 
hrough the plate must coincide with the 


’ 


les in the other section 
Put Toacther 1 0) Ha Only 


The one core ior the casting is made 
the aluminum corebox shown in Fig. 
It may be noted that the dowels 
not regularly spaced This is don 


that the box can be put together in 
| 


lv one wavy. and that the right way In 

mming the sand in the corebox, th 

tal around the lower ring which forms 
print gets worn badly. When this | 
passes the allowable limit of varia 


for the core the box is machined at 
lower ring and steel ring 1s 1 


rted. This lasts much longer than th 





iginal aluminum alloy which was part 
the corebéx casting The life of th oe — - - ee —— = _ j 


rebox also is increased by setting steel FIG. 1 ORE BON FOR THE COVER PATTERN SHOWN IN FIG 








cbox for a distributor housing, Fig 
llustrate some interesting points in 
chox construction The method ot 
unpine the two halves together 1s cleat 
how? Phi is done by screwing 
heavy cast-iron wing nuts, shown at 
oth th closed nd the open core 


These wing nuts work on threaded 
iched to one half of the corebox 
nge made by a pin fitted im tw 
i lug crewed to the corebox 
| to the rod through a_ hol 
mM the end of th od and 
pla by tw cotter pi Ch 
hinge fn te 
y 
v he noted th ay contal 
e piece hown at J), E and 
| ich piece I integral with 
ch slide under a plate crewed t 
t the parting line Kach ba 
dowel pi attached to it and tl 
machined out ¢ let the dowt 
rae d torth When the core 
le, the top half of the box 1s litte 
the loose pieces are withdraw 
the dowe will fit into the 
ari which is laid or th 
\ tt ce piece not vit! 
dow vould not fit mto tl 
nd it would be imp ible 
he box After the drier 1 
( ht core the wh rte Is roll 
he core is the withdraw 
, t core the dru Now betor 
ves of the box can be put t 
t Ke the next core tin loose 
n D ed back oOo pe 
the will not fit the holes 
ther halt the corebox; thu 
( not ( ar with the loose 
( T position The da 
i tl a ! ck ve] pinholes 
t teel bushu et 1 I prevent 
ipid wea | 9 also shows the method 
plates to the corel t point 
it W 1 be difficult t ke th 
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( DRAG 


PLATE | 
NOTE 


SIDE OF 
ND HOt 


THI 
SING 


OR 


THE 





PI 


AN 


ATE 


WOODEN 


FOR 


END HOUSING 


CARRIER 


section a 


CORE 
ON 


BOX 
WHICH 


OF 


LT 


WHICH 


S 


HELD 





IS SHOWN 


part of sting 
At the top also may be noted the method 
of attaching a steel plate with screws 
around the openn through which th 
sand 1s immed into the « edox 

A modification of the principle used 1 
making the pattern tf the distributo 
hous! ] id desc ed is used to mak 
the pla cas 1g vhich has deep 
draw sides This 1s ustrat 
! the cle me r ti enerator uwus¢ 

l Bu iutom bile Che drag 

cop or plate patt ror this ¢ 
ron casting ¢ s \ 1! Fig S 
drag s f the pattern cast p 
of the plate and the cop ide 1s cast sey 
aratel nd scre 1 to the plate Fig 
ilso shows the ront and back of tl 
pier which is screwed to the plate t 
form the drag side of the mold Tt 
loose piece i] tached to the patte 
casting with screws while it 1s being ma 
chined WI t to the foundry th 
OOS piece s connected to the pattern b 

dowel pin onl The dowel pinhol 
ma he noted 1 tl pattern plate abov 
t the leit hich shows the pattern wit 
Lie ] ( pr ‘ t 
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small loose pieces may be noted, the one 
the the and 
he other protruding out of the left hand 
the fitted to 


with are re- 


near center of illustration 


section of box. These are 


the box small studs and 


leased when the two parts of the box are 


separated. At the left may be noted the 


ame kind of clamping device as_ has 


been described when mentioning the core 


box for the distributor housing. 
A somewhat novel pattern layout is 


hown in Figs. 12, 13 and 14 


making 


which 


equipment for end 


housings of aluminum, two in a mold. 


rt 


he casting is really made in a_ corte 


} 


contained in a ¢ The core 


box, stripping drier plate are 


Fig. 12 


s | 
aluminum and 1s 


hown in proper is 


made of fitted with two 


ass patterns ported horizonta through 
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One of 


shown 


the wpper sections ~rolled over for drawing rhe long 


removed and ly on 
These two the sides of the drier plate and hold it 


the center. pins 


of a pattern is the stripping plate fit snugly against 


ing at the foot of the box. 


loose sections are equipped with different in position besides serving les wl 
sized dowels, unequally spaced to prevent § raising the corebox Aiter beng dri 
them being placed in a wrong position, the core is placed in the drag mold ma 
similarly to the ones cited when describing trom the plate shown in Fig. 13 
the corebox for the cover casting. ooden frame with the wooden cl 

In making the core, sand is first the bottom and a ist iron | 
rammed to about the height of the lower each end = serves ipport 
section of the pattern Then the two loos patter pl t rh viii 
pieces are put on and sand is tucked most flat and 
under them and filled to the top of the made trom th the t 
hox when it is struck off. The loose sec 1) Fig. 14. Th plate sh 
tions of the patte ire then withdrawn and on castings ! l t 
sand is slicked vi the grooves made by piat t ict if tin ) 
the side bars holding the pattern Phe Instead of hav h, eacl 
drier plate show directly at the left of has tw notch | ! t l 
the hox is laid on and the stripping plat r1\ it a mo 
is put » ton the the vhole i the pin than wet 


Urges Simplicity in Storing Patterns 


ite ( 
SIV 3 
ted S () 
vears ¢ n ex 
Sive al d S rit ; t 
atibi« with re . ( 
Foundries differ so patt 
1 ment ¢} . § ¢ 
ements in ) ) Hop to 
7 
down a det I ) 
t the ( er 1un 
| j ri . ¢ 
i i iimos 
Assume mn 9 t p that he 
F 
tte n stor ive A 1 IOs yx nitv 
the foundry 1 that + = divided 
} " - a ee 

Mavs a l ) Ss sneives lunpe4rca 
secutively Che m ( vhich it 
rranged \f venaned ind. th size 
, a 
the bins, will depend ) I ur 
s classes of wo lal lLarge 

itterns ind thos i i ied Ire 
1 ’ 
{ t \ » hou 1 J i’ ) ‘ itia 
— * it than 
sideratioi wit cz OsSTTION 
, 1 , , 
is to tat tate ha 1 gy Lhe s ille 
S S wld ‘ yla ves 
‘ 1; ] , 

i Cll gil a 1 ‘ id 
tag ik¢ s cs i\ 
— th r ‘ thie 

t SO 5 s i ont 
s oft she t ‘ 1 b 
pre 1 on ¢ Vs 
not plac ] i ' 
s | 
the hghnt 
very patte 
yortant, sh l s 
er as mar ) oth 


nattern 
pattern 


numbering patterns are us¢ 


so unwieldy that they inn 
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4 re \ " \ dl iD 
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t t mttern ¢ 
ver on the d £ ; t site the number 4 
st as ( ( . ut li in 
Vv it ct t ite | yatte ev) 
est, it is ting 1 this from th t will c t 
Inmatter, as } 1 thet everv-da ent t Th ot th oiste eing 
problems, simplicit | economy if .stroved bv = fire ' P 
symbols give tl st results ssential particular 
Bear in 1 I t I I i rrvye I ern mav he pian 
rT Mmm pe v t ‘ ible 
the man v ves to lo 
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Melts Iron for Piston Rings 


Oil-Fired Furnace Equipped with Pyrometers Produces a Satisfactory Metal—- 
Oxidation Causes Hard Iron in the Rings as Also Does Low 
Carbon Contents in the Original Charge 


BY B. H. ARNOLD 


N THE production 01 high ‘ li vhen the furnace has been op- some slight experiments, it is believ 
orade piston fr vs, tn round;’ry rated thr 12 tin veek, the lining 15S tna it wlil ce to 1) intave Lo ive l 
irt 1s of prime importance, 10! ed) with ecla ind the bottom independent control om this blast to re- 
without the proper material, the replaced with fresh sand duce the amount of air as_ tl rT 
best of design and workmanship = are ie fuel oil is fed to the two burners, '"g progresses 
alfied Cas iron for “ KNOW 1.4 by a rotary pump The oil is heated The preliminary study of piston ring 
reasol | ) ( th ep | | ] ¢ } 
rca at m Me = ac ma y a co of resistance wire, wound made it comparatively easy to obtai 
enerally aN nil ie oil pipe through which a aterial of the desired analysis during 
bactend § , , 
Dire ‘ CS OM . ( 1S issed ilso by tine early I ex nental per | 
i a ' Id it c , : : 
) ) ( con ice tion lew difhculties ver 
a a jie thin tant shies " ' 
Cul ‘ Cvs TENA at oe ’ - tact th t lurnac sn lor soni inet, nsidering§ tie lack of experien 
unabi » furnish a cast iron of sul listance ir pre re is maintained ith this melting method. The only on 
t ‘ ? le e1 ly ’ tery + sit a6 . ‘ “ 
lentiy i upa < n » prer 1 con t¥ sure wer, which rthy of di ssion was dirt 1 th 
r _ f ‘ ' 1, ‘ ‘ 
: e U1 un i ) ) ve a sub ! p cipally Siag trom I 
; rm l, tina snternial sctant , 9 ‘ , = : . 
peated calings rou lal CO : tantial velocity to the combustible mix eats as the temperature prevents e 
engin rvi he remainder beu drawn, by in nomical cleaning between trequent he 
With the intent 1 nake 1 from outside » building, This di was in such quantities and 
— ‘ | 1 } 
lua ( piston ’ inged es within ited as to riou redu th rie 
Seyvn I woratories [ ts Ine M ( he passing put | n int I s ca ved 
it ( ‘ le | 1 lividually cast 1 a @ ne ¢ ‘ 
mantuta re l rt ft nit | ul na enera ! 
} () } > ’ ’ 
ipparat ! ; ected an 0.02Z-inch, a y small amou i 
red ( n tive Mw I I | that the 1 matter ] I ¢ cast 
i va | d b | i flame jet ier similar D 
f nelting and ining the high de t the i st \ ninating tips \ number f flux were t 
RES ' t ' Bes | t | ’ 
\ aes ( \ < iu 1 ais 1 l uughoutl Lng glass, ) W [ auiteret 
t The « t l OWN I ha ts own s excepting possibly when 1 
| The cylindrical shell f valve and in addition there is another fluor spar. This was thrown in duri 
riveted plate and the end t Bb, Fi } itt off both burners t last f the melting Phe sul 
cast stet Che length is about Y tect once ind \ t nixture i t tl | i s to tir 


» was tf « tes y pipe from rhe trou slag was finall 
| the | tie ) Vel ct ( \ yn | ti ( i i « momica 
ar late ( d blast } it shu t ‘ ng t] 
changed t t \i und ein 
\ Te i ] d from l t t | 
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the latter part of the melting, no flux 


‘i Founory L M st No. / 
of any kind being used [his practice i SHEET Heat _ 


not only cleans the iron, but it imsures Floor + Rings Date J- fu 2 














a more uniform temperature throughout é 

the bath, the source of heat being above - - . 
ie Maer : Weather 7zer ¥ Harv Since Cleaned 77% Fire Off /*#e <? 

hindering circulation. At first it was ~ T T T 

° . » , cra e | 

feared that the time the fire was off Time sing fur Air | Oi Remarks 


Flarne Body | | Pres. | 
| = —_—————T = 











might adversely affect the bath, but the 














: ‘FSF | 2735 25° | | Fo 

five or six minutes net reduction caused ff ae . t = 4 = | Preheat. Started —— 

no ill effects. The second slagging time “1F | | 4ee0 ee eee ee : | Charge Started = 
. : . | 2? 

affording opportunity to make the wedge 4. 50 700 | eo Se oe SS) i. sd | oe: 





test This slagging did not make the 


iron absolutely clean as the rings must 
— natal 4 i 2 ——— 
be ~e T 


ae | 2 | 1 tt 4 





be poured with iron as cold as can 


















































1] th ee ee or , 
made to fill the mold » but the re tu ti , 4 7-24 | 6eF0 | 452 | _ [37 ) 3 | [ie Slag 
vas such that with a few additional 4°33 | /200 S Fire On 
: 1! whnedient 11 ’ ldine ' oO ° Saag Sat i, T T T 1 t T T > 
smal] : xpedients in molding and pour §:00 | 1550 | 950 8 24¢ Slag 
mg, the results were emmently satis- “SE iene T T T 7 t - 
: SOF | TO Fire On 
ictory ae T T T T T Rg 7 
mperature l C i ] Factor ~) a Li. FB 3.6 Tap 
—— Be. } | 4 = 
\ my tant ess of the prope | wv -z4 Bs. cht | | | Floor Poured 
pig iron for the successful operation I. FI | 4992 | Feo } | | | Fire Off 
was learned rather expensively during a = i - | — a | 
iu oduction, instead of Il the develop 5 4. 
nent period where it bel ynged The Charge — — — y= ao Signed _- om LE, OA -ticbez 4 
. “a . 
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FIG §—END AND SIDI ELEVATIONS Of rh FURNAC! nalysis as the turna capacity 1 small 











selected for charging may 


of 


tne 


iron 
the average widely 


Good 


not represent 


varying carload heats can be ob- by the 
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grees Fahr. the temperature of the flame 
and of the lining, or body, as recorded 
pyrometers at 73 and 71, Fig. 3, 


tained from pig iron with silicon vary- together with remarks as noted during 
ing 0.025 per cent from the composition the heat. The lower chart gives the 
given, provided it is uniformly so, but aralysis of the charge and the finished 
pig iron containing less than 3.75 per metal, as well as a_ record of the 
cent silicon requires the addition of iron physical characteristics of the metal. 
higher in silicon, generally low in car 
bon I 1 will use |} rd ‘astings | Proper Location 
\ I Ca nar castings ” 

lack of total carbon charged. This lhe pyrometer used was a_ recording 
point must be watched carefully and instrument with a platinum-rhodium 
every eifort mac to keep the total ouple In each end of the furnace bot- 
carbon < irged above 3.600. As low sul- tom, 71 and 7 2, Fig Z The couple alt 
phur castings are the objective, the sul the low or tapping end furnished the 
phur in the pig is specified as low as temperature at which the lining should 
possible without interfering with eco be betore charging, approximately 500 
nomical purchasing, 0.02 to 0.04 per cent degrees Fahr. thereby reducing the melt 
being satisfactory ing time and hard castings. This in 

With all difficulties seemingly ove ormation was obtained by an _ after 
come by t experimental peratio study of several heats, as there is a 6 to 


temperatu 


rding which prevents 


production 
shows d 


preheat 1 for 20 


Q hours witl 
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nichrome protecting tube of 
the bath 
particularly variations 
oil air. A 


giving heat 


the 





slag on refiecting 


the 


the 


couple, 





heat, and in 






slow 





the proportions of and 





nixture low over 
1 


ail 


burning 





temperature, 





the bath high stack 





while a quick burning one will give 





the reverse conditions. During the early 





stages of the melting, one stack might 





show a predominace of flame due to pi 





usually 
Dirty o1 


found to 


this 





of the charge, but 





melted. 





equalized as the iron 





carbonized burner tubes 


deflect the flame 


were 





to a certain extent. It 





necessary a tube can be removed and 





heat sO 





replaced duri quickly t 





the time the hre is will have n 





ul effects 







In view of the forgoing it is believed 
} ‘ +; ° 
that an optical pyrometer used through 
the ] in r , } vnrfac F 4) 
the slagging doors on the surface of the 





















j has not as ye 
ermine this locatior 
soon locate a pyrom 


ryman trom t monotonous ex ‘ ‘ The pic at the vn or charging 
Where the leat had been ot oltene! | was t short and too far from the 
than every other day and not exceeding ba » record anything worth mention 
2500 pounds, the furnace maximum ¢, so it was placed in the stacks at 
5500 pounds was attempted daily. 1 the irging end, as indicated at 73 
upon hard castings became of noti 3 Chere it furnished interesting 
id Sestistinn eeu comulualies oh tek: 4 ind valuable data [he chart made 
of the week Phe silicon and manganese ‘rot this c¢ I Was an accurate 
lo varied sO wide ly that it Was re gical re ra of the handling of 
” t that the right analvsis was ( furnace i sensitiveness was 
approximated This latter trouble was h that with the furnace cooling for 
how! = the use of a ca rs r or closing the charging 
of res "7 { iT inalvsis cover wou s vy at once on the chart 
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or too hot iron; judging the temperatur 
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more economical, per pound of iron, t 
meit re reats rather than small ones 





ut experience showed differently 
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the conditions did not war: 
investment, 


In the casting of indi 


ant 


vidual piston 


rings there is considerable wastage 1 
gates and sprues, which the economical 
foundryman naturally wish » remelt 
but with over 1 per cent of serap 
in the charge thet is extreme liability 
to hard rings. With cast f large 


than tl 


section 
pots, the scrap < muld 
ceut without difhcult 


T he 


peared is a 


hardness that s 
ching, bit 


not satisfactorily determine 


the cK scnsus I pinion 
hardness is due to oxidat 
ba h bx Ing overexp ised 
during the extended m 
| , 
\\ cn i ( if | 
» aheete ' moplet ‘ 
‘ 1 ‘ ‘ 
tabulated ’ p 
rves i the n led 
to prop melt time I 
he losses I) 2 | ( 
thes curves Va { ( ] 
be fore +f ] ‘ ; 
unappreciat | he dif el 
| i 
Phi cold lu 
1 ] ca i 
vithout re I t ] 
the hot-furnace cha 
heats charged immediat 
+l, bas 
rit A ip] lie ( i ( 
yt § Il 
' 
I 1 i S \ 
only, the mangane ell 
1 
d of the » loss 
be expected the shorter 1 
with the hot 1 ce re 
even though the s¢ d he 
from the cleanin Phe 


believed to be a 


the cumulative effect 


noticed with the large he; 


tha tin 
I top ot 
flame 

‘ 
| il . ™ 
] and I 
) ( Oot 
nn t 

}? . 

decide 


+) 
Call 
plotted 
i 
s. and 


li Ww 1 
L/ 
I Slil¢ l 


nelting time 


s the losses 


of cleaning 


hard 


casting Dhese¢ lo ( ves ire 101 
3500-pound charge ith 500 pounds ot 
scrap 11 luded ] ing irges and 
more scrap increa h es, though 
Ot p port ynall 
Ma yundryme med to th 
ola will doubt k this furnace 
t least und il] ut the product 
itistactor) i piston rings that 
xtra precaut cle ising as Tamilia 
uined, ar I \ varranted Phi 
] of ela t etween 17,000 
O00 19,000 000 ls and the ten 
ength betwee 25,000 and 30,000 
yuunds per squat 1, averaging close 
» the highe valu The texture is 
miformly fine and the components we 
tributed as ma e noted in Fig 


the add d 


THE F 


5, a micrograph 
should be 


graph of a ring 


compare 


of a 


OUNDRY 


This 


d with Fig. 6, a micro 


ring section. 


made by one of the 
facturers from cupola 
} ve though admit- 
und conclusive from a 
t s the result Tt 


during a fairly in 
production in a small 
1 desirable equipment 
But the equipment 
l 1s such that t 1s 
foregoing will becoms 
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dord is sales manager 


Trolleys Are Adapted to 
Various Uses 


The I-beam systems wit! wl 
many foundries are equipped fre 
que ntly ir¢ us« | ror i ~ Nose 
rt he tha the o1 f the 
have een imstalled es ne st 
which serves to carry the hot metal 
round the foundry also ma ve uti 
ized to convey the casting to the 
cleaning department One adaptatio 
f the I-beam systen the Superio 
Foundry Co., Clevel | \ 
the accompanying illustration 
this case two cna blocks are at 
ached to trolleys o1 the can \ 
chain block is ttached t 1 ene 
oO 1 wood platto _ ste 
voke This plat 1 then es 
carry water heaters to the hippimg 
room When the platform carrier 
I t eeded it can aet 1 tro 
tive « i! ylocks \ 1 ire then 
epel lent ‘ } 

) tor other As 1 
( te | t . ( T 
+ te ‘ 9 rile , 
ch hts ito i ‘ trolle 
‘ re it i ‘ det ‘ 

1 equip th t rile < rwOKS 
ca c tf b Yes lac ( 
yu ed 


rRO! 


LEYS 
SED 


rO FORM A CONVEYOR 
INDEPENDENTLY 








Analyzes Sand Screen Tests 


Mathematical Investigations Indicate Effect of Grains of Different Shapes and Sizes 
on Perviousness of Molding Sand-—Method of Testing Is Outlined 
and a Number of Conclusions Are Drawn 


BY H. A. SCHWARTZ 


MONG the tests frequently d hen there 1s a possibility of go includes two tetrahedra for each octa- 


applied to define the quality ng far astray in an attmpt to correlate hedron 
¢} ies } . sfaren ] ton 7 : ' 
of a given sand is the so data based o different selections ¢ Still another arrangement is the te 
called screen test which sieves trahedral in which the centers of the 
1; th rel] t! > ’ ste or t! } . ’ } ++} pt re » - t} rtice ’ recnlar 
cicates tie relative imoun { 1s paper las een prepared with spheres are at the vertices or regula 
ind passing through one and retained 1 view to rendering available certain tetrahedra. The volume of the sphere 
e next of a series « screens hav lata gathered b the write 1910 1 1 
g mesh sizes of more o Ss arb re iry survey of these as then is f the total vo 
irv gradatior The tes s cheap ects o tect It must be u RV? 4.23 
cle ind doe constitute i la S rc] " yresumptio to ) im 1d ca vith the octahed 
‘ method ot npal gy two nds ( t et up t 5 pack Also each pa of tetrahedra s 
ed to be identica ‘resut ed t tain sources « o ccompanied by an octahedrot hat 
r furnishes tormatio “ t ; pp ¢ f scree tests. not 
rosity yr tre sand ind s " t the md ma 
t 
d @ uk €> 
, ? 7 
. \l e ‘ ~ sist ul led S >" 
A - A ) S sma S1Z more t , 
<\~ > | ( 
we e< oated vith clav Some lea of ; 3 t ’ (gs _/> 
( | ‘ I iny mathematica 
Y , ' 
S < —_= _~ » A a ‘ it , T s Ly t ! s 
y y | 
A ‘ ‘ g 1} e gain rom 
" estigatio1 s to P 
“es » aol 
) ‘ T . ) group rs o : 


yt as S The simplest sym- ex > 
»{ 4 t -< T J 
~s t y 1) i... + \ y 
/ y" 7\. ( i re 1] 2 la ere cign 
1 » y 
~ spheres I equa s ir¢ SO Tranyeet t , 
<— bane tbaote ’ ‘Oreatadl +h 
rat the centers are Situated at the 


? + ‘eo yyy corners ot 1 cule In that case 1 @ } 
ty 1 Ck ee a cu + 


represents the diameter of the sphere, 
¥ Vert é \x Vert the sphere centers are separated by i 


Cistain ind the spheres themselves p( \ex \e 5 il 
biG PRIMARY SYSTEM OF GRAIN 7 
ARRANGEMENT 


est times 1e total volume : 
If SECONDARY AND TERNARY 
tthness of surface of a mold 0 SYSTEMS 
ide therefrom Moreover, there 1s the ma 
1 general opinion that perfection o Che xt simplest arrangement 1s the pack identica th the p 
d surface can be had only at the me in which the centers of the spheres ceding except in orientation as a whol 
xpense Of poor venting properties an | cupy the six corners of a right () r less dense and uns met . 
rd equilateral prism In that cas¢ the , | ‘ } os a“ 1 It 
, ich vs Ca ¢ Mayvine > ) 
lwo facts may easily be over *ked pner centers are also a distance d 5s that a mass fr spheres ee ti 
he interpretation of any su st apart but tl spheres now occup) or rammed o place L ¢ 
ictical purposes. First, the p " m iving dimensions a multiple of 
t a mixture ot grains of \ times the total volume In +) d imeters w 1) irrang¢ Dinas ves 
su es is not the weighted m« 3V3 5.19 n tl densest pack possible—the te 
I porosities of the several co ther yrds the spheres are mort ral l i | that the 
titue iin sizes Second, the por ympa tha t case of the cubic S g inifor 
t ry Ss 1 1 lal differs range t < os S . pt 
mm % _ me Sal sand moist ¢- ' 1e re ning symmetrical arrange eter 
) ( ae. encoul ed ) iry t e v he he centers of id < . me ‘ ec ’ 
tice sp s a it tl points of a p t : t 
\ irther <¢ ca ict s la who edges have sens ‘ resist low 
vet there S rice l O% ( ( < the spheres b tne ‘ I sp 
' ' is te ne S S ves -~ - ( re 
t} rp t t t ad 
7 one : Per he total volum Phe sis ssag 
| esented at t Roche IV Z 4.23 ° flo 4 gas q fl 
\ I swede s 3 1 still S k tha either t R ’ lirect por wa ¢ 3 
( Co., Clev g | spar ; t ot 1 peri | r is 
w=% 
4. = 











September 15, 1922 THE FOUNDRY 753 





plex systems of spheres varying 





t 
* size. For our present purpose they 
may ‘be considered primarily as mod 
fications of the previous systems by 
additions of other spheres 
For instance, if a circle be drawn 
‘ | | , 
7 externally tangent to three equal cir 
, , é 
— j cies tangent to eacl other, and if d 


be the diameter of the equal circles 


2Lliter Aspiraror = /, the diameter of the fourth circle will 
Bottle . 








a 


: be —Vj—!] 1 r a 154d Similarly 
Zz lLaWt _ © ae ) 
| Fa-O= Looseon kod ior a circie tangent to tour equal circ 


tangent to each other the diameter d 


~ 











+— —_— | 1 } > 


Required Suction — a will be (V2—1)d or d=.414d 
/ Say IF" 


can not pass muitside anv octahe 


dron or tetrahedron in which it finds it- 











AT 
elf and similarly any sphere larger 


/e 
y 
¥] in diameter than 4d in not pass the 


=e side ) of the cub I { I rular prism 
‘80 or /00 . 6 


oO Zt Any sphere having a diameter larger 
| , 
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—- 














elements of that pack 




















AS 
Mesh bauze S The sphere tangent t « spheres of 
ye met 1 rranged t! ctahedral 
. “3 nal ystem wll ilso have 1 diameter 1 
|| the problems being identical 
This is the largest sp hich can 
PIG APPARATUS USED FOR TESTING RESISTANCE OF SAND TO AIR : : 
be pack d t the cent ctane 
S area Per iit ength theretor gas does ot quently ive Ss d thout prevent t ( tact ol 
Ss proportional t t perimeter d ectio reversed dy ving ft now tI Ix sphere ul prin ystem 
\ r 1 ) the i i ti passage The irol 1 obstacles \ phi VI ( met it 
eciproe il of this heures Ss a geometrik li this co d tio aoes exist thi than . 1 | tna rit mOSECLY 
mista know S ve hydraulic ra mber otf changes « direct per witl the octal phere 
lius unit length should be a straight line mali thar t ) th 
In iny given par k I uniform function of the size ot sphert . hence primary structure of larger ) 
spheres the area of cross section varies the resistance to flow vould again The sphere tangent to the pheres of 
is the square of the diameter chosen be an inverse function of the grain the tetrahedra ystem | i diameter d 
A hile the rie r¢ eter varies as S1Z¢ i vive pac k ] would be { +V0 ) ofr I 220 
the diameter: the frictional resistance simple, but of doubtful utility, to cal What has beet id of spheres having 
per nit length to fluid flow thus is ulate the hydraulic radius for the ameters of d, and d. in the octahedral 
ersely as the diameter of the spheres form of passage in the three packs ind ingement applic t met f d 
id the sand’s perviousness to gas so show their relative resistance to nd d. in the tetrahedra 
versely n this proportion Chis flow We car e that in tl | midal pacl 
< massed « the supposition that th We may | \\ Oo the nore ¢ l co ist 1 e octa ind two t 
r t T 
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trahedrons in each unit (i.e. per each 


primary sphere of diameter d) we 


add 


of diameter d,. 


may 
two 
the 
extra 
The 


increased 


diameter d, and 


one sphere of 
This 


using 


combination 1s 


densest possible, only one 


sphere in each regular polyhedron. 


density of the pack has been 


1 
from of the total volume solid. to 
4.23 
or by 9.2 per cent of its original 
3.87 
value 
The resistance to flow would be in 
creased much more rapidly, for the in 
terposition of the extra spheres would 
normously decrease the mean area ol 
the passages and increase their peri 
meter If too many of the = smaller 
A 0 phere he added ot they be 
too large the whole structure is loosened 
» by the wedging action on the pri 
ructure We might readily pro 
ced t calculat till other smaller 
phere { fit the various interstices ot 
tem of primary and secondary 
phic ilready calculated We should 
then get an endles eri ot ditferent 
umber of various IZ ol sphere 
hicl ive the maximum density 
uch i eries being calculated 
in relative numbers and dimen 
1 \ ld produce a loosening up ot 
the structure either by leaving voids 
he mall ones were too small « ti 
w by wedging they t 
- 


Phe mix just calculated for the primary 


series of the pyramidal sys 


tem corresponds by volume and hence by 


veight to the followmg 


N er ¢ Vo ‘ 
Diamete Weight tota 
Tra 
6 
wd 
+ _ i t 
6 
wd? 
>a 7 
6 
wd 
) 
6 


sufficient and mathematics 
uld 


composition of a er 


pati nce 
ve ¢c similarly calculate — the 
centage 
desired 


degree ol complexity 


\ further complication may arise whet 
the pher f the secondary series ar 
{ such dimensions as to rearrange th 
eometric system ot primary pack 


Lhe phere tar nt to four spheres in 


the cubs. pack ha diameter of .732d 
nd therefore the cubic s tem will accom 
modate one sphere i tli chametet 
every sphere of dian r d 
The de ty f the pack ( 
2 m ent ¢ 1 mm ut ttle 
$3] 
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less than that of the pyramidal primary 
system. 


If to the latter system spheres larger 


in diameter than d, or d, be added the 
pack would be loosened, if, however, the 
number and size were as indicated above 
the pack would become primary and sec- 


ondary cubical with a possible increase 


in density. 
Thus it is that 


a mix of equal 


indicated, for example, 


numbers of spheres of 


diameters d and d, has the same density 


although not rily the same resist 


ince to flow as one all compost d ot 
1 1 rales 
ciamete i or which 1s not necessarily 


‘ bviou 


We have so tar with a 


primary 
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Rie 6—EFFECT OF GRAIN SIZE O 
PERVIOUSNESS OF MOLDING 
AND OF UNIFORM GRAIN SIZE 


pheres of smaller diameter than 
the primar The ternary series can be 
readily studied. For example in the py 
ramidal pack we could introduce at each 
tri ular face ball of diameter d, 


spheres 


i imete / d d,. This would give 
eve sphere ‘ diameter d, for each 
phe of diametet / and the = pacl 
ul ecol 
) \\ tet 
ob 
é 
6 
Tra 
a] 
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7 .154d -026— 2 


awd® 
1.118-—— 1 
6 


The pack is increased in density 11.4 


per cent over that of the primary but 
of course much more in imperviousness 
as each secondary and ternary spher« 
greatly decreases the cross section and 


the surface of the 


through which gas can flow. 


Increases passag¢ . 


In the cubic pack a sphere of dian 


eter d, can not be introduced = as 
ternary sphere the maximum diamete: 
which will not touch the  secondar 


series be ing 268d. 


Another 


which the ternary spheres have a dian 


pack, however, is possibl: 





eter .4l4d and the secondary = spher 
touches these and not the primary. Th 
secondary sphere then has a_ diamete 


586d. 


The tremendous complexity of calc 


ing resistance to flow from the dimen 
of such complex structures is obvi 

li we added a large number of lar 
spheres we would disarrange the pri 
mary series by substituting a new pri 


system corresponding to the larg 


mars 


er spheres. Without attempting a_ for 
mal mathematical solution it will be 
evident by inspection that if we buri 


larger sphere in mass of relativel 


quite small ones, it would with but 


insignificant disturbance of a few small 


pheres near its surface render in 
pervious a large volume of the mass 
occupies 

A further instance is the second orde 


We 


has beet 


cubic pack already ck scribed. 


nee 


Sy culate ne farthe -nough 


said to indicate that the 





design of 


suitably graded seri ot screens ever 


ior a single sand and the 


interpretatior 


of its result into terms of 


porosity o1 
venting properties is inherently too com 
considered an 
The 
the 


plex to be experimenta 


possibility. further 


that th 


matter 15S com 


consideration 


plicated by 


natural sands are not perfectly spherica 
and consist of a uniform gradation « 
sizes and not of groups differing in 

by sharp limits. 

It can be seen that an absolutely ev 
size Ot grain gives the most open sand 
Such sands do not exist in nature an 
while it may be umed that the nearé 

y natural sand is to even grain si 
the more open it will be, even this ger 
cralization may fail where the mixture 


lortunately we are not dependent 


determine the  resistan 


I sand to the ot air or its per 


Pp issagt 


viousness. The problem is capable oi 


direct observation by deter 


simple and 
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mining the rate of flow of air through 
the sand at some selected pressure. 


The 


volume of 


data may be expressed either in 
per 
time per unit volume. 


the 


unit of time or in 

The two are recip- 
latter 

the 


, air 


rocally related and form is a 


measure of 
the 


direct property 


the 


more 


f interest in foundry than for 


form of no means orig- 


the 


test is by 
author. As 


ramming 


conducted 
into th 


nal with 


consisted ol 


by him it 


ibe !, shown in Fig. 3, three succes 
sive measured lots of sand from the 
measure B, each filling the tube 1 inch 
leep before ramming. Each layer was 
settled in place by three blows of a 


weight of %4 
the 
bserved for 
vater to 


pound falling 1 inch, by 


rammer C The time was 


250 


means ot 


cubic centimeters ot 


flow out of the aspirator bottk 


/) under aé_ constant fixed arbitrar) 


head otf about 3! inches. 


leaks 


watct 


avoid 
the 


taken to 
that 


the 


Pains must be 


ind 


evel 


make sure 


the 


also to 


withir tube in aspirator 


bottle is at the bottom of the tube and 
bubbles flowing before beginning the ex 
periment. 

The apparatu used primarily for 
the direct measurement of the resistance 


o flow of natural and used molding 


inds For purposes oi experiment a 
given sand was separated into fractions 
by screening through 20, 40, 60, 80 and 


100 mes! Che various fractions 


» sieves 


were then combined in various definite 
properties two at time, and the re 
sistance to flow ot ir of the binar\ 
mixtures determines 

The dat n dry inds are plotted in 


that 
the 


noted 


resistance of 


except 
mixture 
the 


chance the 


ever the weighted average of 


resistances of the separate ingredients. It 


and minimum values. 


may have maximum 
\ simple experiment will show that 
f 95 cubic centimeters of dry sand be 
mixed with 5 cubic centimeters of wa- 
ter the resulting mixture can not be put 
into a 100-cubic centimeter cylinder. The 
porosity of the sand has been increased 
by adding the water A corresponding 
effect on resistance to flow of air is 
» be expected 
Fig. 5 is shown graphically the 
ffect of moisture content upon sands of 
form ( It is worthy of note 
it the moisture for maximum venting 
properties is not far different for sands 
tterimg widely 1! grain size. The 


the 
moisture 


uthor has not attempted to examine 


chanism of ft effect of 
dur either to an 
the grain i each 


necrease in size, 


increased in radius 
the thickness of the 


or to the 


being by 


film of water at 


ws surface holding together 


THE FOUNDRY 





“SI 
sn 
J 








20-00 
Mesh 





Resistance of Ternary Mixturesof Sands of 
Various Sizes to Flow of A 

Data are in Minufes to Pass 250 cc Under 5 
Solid Lines, Dry Sand: Dotted Lines 10%™ 
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RESISTANCE Of} 


suriace te ) of many small damp 
grain being increased in radius. This 
phenomenon occurs to a limited extent 
gral i pure silica so it is not solely 
cau the « oidal clay coating 
Bina mixtures of sands of different 
gram size when damp behave somewhat 
similarly to the dry mixtures although 


the changes are identical and usually 


marked 


less 


In Fig. 6 the resistance to flow 
through uniform’ grained fractures is 
plotted against grain size, a_ separate 
graph being shown for dry sand and for 


sand of 10 per cent moisture correspond 


ing approximately to the point of max 
imum perviousness 
rT) . \ T) ( oe 

If t " mixtures—1 tures of thre 
rrain si » complex relatior 
ships occu Any point the tri 
angle of | 7 may represent the com 
positio p cent ol i sand consist 
ing oO t! ( inl 1Z¢ Phe corners 
represent mixtures 100 p cent of a 
given size (one corner for each of th 
three siz chosen ). Phe inary mix 
tures are along the sides of the triangk 


mixtures W 


the 


and th ithin it, the 


ternary 


relative amounts of three ingredients 


TERNARY 


MIXTURES TO FLOW OF AIR 


eng m distance of 
the 


flow, in 


proportion to the 


the marking the mi 


The 


unit volume is shown by con 


pomt xture, trom 


three sides. resistance to 


Lime per 


tour lines, all points in a given line hav 
ing the same resistance. Lines are plotted 
ior both dry and damp sand. 


ata are not directly comparabk 


with the binary graphs as the determina 


tions were on two different und Chi 
figure will nevertheles how th ex 
ceedi complexity of any relation be 
~ween eve test and perviousnes 

A note « I cautior hould be erted 
It s ¢ i under t 1 that the action 
taken as represe ; iniitormity ¢ 

all ( within them ves ictually 
present 1 a gradat > ( bet we 
the dime ms10 I i cr t 1c 

| 4 | 

Had tin ind. equiy vermitted 
the preparatior oO lract ( ting 
1 ex cr il A 5 eacn action 
the t in the ¢ ve wou becom 
t the accentuated. 

Che xperiment ‘ ld teresting 
it ») practi il ga ] rise or the 
test for perviousness is more easily and 
cheaply made than the screen test and 
may be directly applied 








450 
The following 

drawn 

unitorm 


Sands ot absolutely 


size are the most pervious. 
Th relation between grain size and 
perviousness of sands is too complicated 


conclusions may be 


grain 
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to permit drawing any conclusions. 
The perviousness can be readily and 
cheaply determined by direct 


ment 


experi 


academic 
noth- 


The sieve test of* sand is of 


ly and means practically 


nitecrest miiy 


September 15, 1922 


ing in a study of the commercial proper- 
ties of molding sand. 

molding sand de- 
content and in 
increase in 


The perviousness of 
pends on its moisture 
the beginning increases with 


moisture 


Electric Welding a Chilled Iron Roll 


neers ire under the pir 
sion that in the electric ar 
velding ot cast iron the un 
serted studs are placed in the break 
! t purpost I ent r] ; th 
mi f§ the weld with th parent 
1 Th t wy ict they corresp ynd 
I : n ske ers stuck ito i pier 


( ( r that they tunction in the same 
I the pegs in a sho Phe 
‘ ct design of studs and the theory 


of their use formed the 
presented by the author Janu 

1921 before the Metr polit in 
section of the Weldins 
New York. The paper was 
published in the 1921 iss 


Welding Engineer. 


American 
society, 
February, 
of the 

The use of a copper-nickel illoy, 


plain monel metal, or as we 


found, one of its derivatives, 
nickel content, renders 


cold, 


ind does not leave 


with a copper 


the process of welding cast iron 
feasibl 
alloy 


any hard spots or layers. This 


produces a weld with the strength of 
stecl, but the 
gas bubbles and pockets. To pre 


welding must 


deposited metal may in 
clude 
vent this formation th: 
be done 


gether with the 


slowly and this teature to 


cost of the nickel ele 


ilmost prohibits the process for 


large jobs. However, it has been found 
that this desirable alloy may be re- 
stricted to a few points on the weld 
and the remainder of the space may be 
filled with reasonably priced st 


(hus, the alloy may be sued to fill 


the first layer, the last layer, the joint 


or, spot where a_ hole to be 
drilled. In this manner the machin 
ble « ities will be as desired and 
t \ will \ ill the I ged 
t t} stec] Ided to studd d 
cus ro lany t th theories on 
( tron we ge rece y were carried 
it ctu 1 ce he W Idineg or 
' ed cas 
| ro +? | ?? 7 
a ! Vas proy l th bearin 
18 T ig, 14 hes diamet it 
ea end and gear extension on the 
r 1 « each bearing bout 15 1€s 


BY C. J. HOLSLAG 


]! Cs di Tle. | 

| ¢ ¢ — ¢ 
( ( L ¢ p t \ i¢ 

neck } ed t body of the roll. The 
broke surfac was perfectly clean 
dicat it there was no defect 
the 1 and ¢t accident evidently was 
caused by the roll becoming jammed 


while the remainder of the roll train 


was 1 motior holl 
stcam heated yr rubber work and 
theretor the veld had to be stean 
t I 5S WE is strong 


| ind the broken end turned down 
ip] ximately to a 54 degree angle 
ihe main part of the shoulder was cut 
to approximate a V by the use of the 


about 600 amperes 
This made a nice chilled surface, even 
more chilled than the outside of the 
roll and rendered welding easy. How 
chilled to be 
spots 


later 


ever, the surface had 


chipped in where the studs wert 


placed Chree rows of studs, 
staggered about 2% to 3 inches 


side of the \ 


electrode specially 


apart, 
inserted in each 
With an 


adopted for cast iron welding, each of 


were 
surface 
these studs was. merged into the face 
of the \ before the 


together he entire 


were put 


to he 


parts 
surface 
covered 


t 
with 


practically was 
teel before starting to line up 

The body of the roll was set up en 
end and anchored firmly, then the up- 
per part was lowered from a chain 
block and lined up by holding straight 
edges on two sides 90 degrees apart 
and drifting them around the circle 
until alignment was perfect. All we 
wil] determine whether the 


remachining 


l tn iob h id to be perfect at the 


conclusion of the welding operatio: 
7 m o1 n each side simultane 
ou made t first few deposits. The 
me wor! d 180 degrees ipart in 
the 1LSO « rees apart ag but onl 
90) decrees fr ( fh veld. Aite 
‘ ‘ Ore \ re p + 1 the A 
parts of the casting were tound to be 
out f align»ment by 3/32-inch. By 
welding on the side to be pulled dow: 
nd by driving chisels on the opposit 
si tlre casting was pulled’ back 


ght at a time when enough meial 


any further distortion From this p 


the job was comparatively easy and 


consisted in running beads around 


parallel to the circumference of thx 
roll. The reason for running the beads 
parallel instead of across the breal 
is because of the lesser expansio! 1 | 
contract! { the widt th b ( 
compared with the length 


The gap was built up approximately 


to size with special steel electrodes 


The edges were left open and filled 
in with a special copper-nickel electrod 
property of being ma 
denosited cold. When 
in a lathe to 


extraneous weld 


which has the 
ch'neable when 
ne Casting was set up 
true the bearings the 
ing metal was cut down tothe original 
size of the casting. This job bears out 
several theories. Studding allows ar 
welding to really weld to the cast iro 
If this only 
stcel studs the steam 
leaked at both 


studs to make the stretch come in the 


weld had engaged th 


would 


joints. By the use o! 


steel instead of the cast iron, ofr 


along the edge of the joint, the weld 
held throughout. Chilled cast iron car 
Welding 


break to 


expansion and_ contraction, 


] + } 


be welded parallel instea¢ 


of across the lessen 
sultant 
worked out perfectly in this instanc: 
The work was done by two men with 


all possible speed and with a 5/32 
chilled sur 


affected 


inch electrode and yet the 
face on the casting was not 


Reprints Article on Zinc 


The paper on The Effect of Impuri 


Oxidation and Swelling « 
Zinc-Aluminum Alloys 
FE. Brauer and W. M 


meeting of the 


ties on the 
presented by H 

Pierce at th 
Foundry 


institute 


American 
men’s association and the 
division of the American I 
Metallurgical Er 


incers held at Rochester in June h 


Mining and 


een republished in pamphlet 
the New Jerse vy Zinc Co., 106 Front 
treet, New York This 


the results of tests on 


torm 


paper giv 
binary alloy 


made with zinc and aluminum, beings 


illustrated with charts and numerou 


micrograpiis 


ot te 





atts 





Bill Discusses 


BY PAT DWYER 





Pulley Molding. Problems—IV 
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KE have not yet arrived at that 
state of affluence where a 
French governess. takes — the 
children to the ivory and old 
rold nursery, carefully removes and folds 
their clothes and tucks them in their 
little sandalwood — cribs. Judging the 
future by the past, | am inclined to the 
pinion that by the time we are in a 
position to afford any luxuries of that 
waracter, the children will be quite 
ompctent to pe | off what few clothes 
they have and jump into their own 
little iron cots In fact they can do 
that now, with the exception of one 
ittlhe three-year old cherub who in 
ists on being disrobed down. stairs. 
Clothed in one brief garment of the 


ize and style worn by the -little miss 
the popular advertisements appearing 
all the magazines a_ tew 


ago 


years 


one in which the wearer  bewails 
did not use 


back 
times 


fact that her mother 


certain brand of soap—she races 


d forth across the room a few 


fore submitting to the restrictions of 
Not content with making 
herself in this 
arm of 
trying to rest 


night gown. 
n adorable nuisance of 
uiner, she climbs up on the 
which I am 
tired 
ct after the 


w chair in 

poor hands and 
gruelling 
tivities of the doy lust ft 
how highly 


these 


nvince her of 
disapprove of tomboy 


tics [I curl one arm around 
and from long practice | 


nk I 


im to 


modestly may lay 


equal dexterity 
th either right or left hand 
basis” | 


de mec 


a conservative 
that I have 
is probably a million times 
each 
asion her moth 
considers it 
cessary to warn 
e to he careful vi 
d not let the 
ild fall. It she 





idmonition in language, 


gentie 


kind and 


tacitly admitting that I was able and 


willing, ready and anxious to defend the 


little lady against any and all forms of 


iccident I should not mind; but appar- 


ently she is under the impression that 


1 am in league with the hospital author 


ities and just waiting for a good chanc 


to supply an interesting specimen of 


dislocation. or possibly compound 
limbs In no 


the totally 


tractures of one or more 


other way can I account for 


unwarranted manner in which she warns 
me : “For heaven's sake, hold that 
child carefully; do you want her to 
fall in your. smelly old cuspidor?’ 
Silly question Number one, I calls it. To 


be strictly truthful I do not call it aloud 


If I was so minded I could quote het 
statistics by the yard to the effect that 
while it is true young ladies rarely ‘fall 
into a man’s arms, it equally is tru 
that once there, they never fall out 
but I am deterred by the fact that 
she is literal minded and probably would 


quoting 


asking me if I was 
Any 
words, has 


readily 


counter by 
experience. 
other 


from my own person 


over seven or who, in 


arrived at the age of reason, 


YA 
LooK 
tN 








will realize what a deep, dar} 1 bot 
tomless trap lies ahead of ; mal vhy 
is silly enough to answer either “ye: 

or a to a aquest of that characte 
I passed the age of seven several years 
ago and in addition have had quite a 
lew vears of actual experience a a 
journeyman Benedict and _ strictly — be 

tween ourselves, as one mere man_ to 
nother, I never step forward four paces 
ind salute when volunteers are called 
to start an argument However, in the 


event that I am drafted I try and do my 
little bit. 
that 


Without for a moment admitting 


[ am in what the poets are pleased t 


’ 


refer to as the secre and yellow leaf, on 


that I am in need of a cane to assist 
me in creeping around from the chim 
ney corner to the sunny spot on the 
front porch, still I find I have ar 

rived at a time of life when I sometimes 
look back on the long trail and wonder 
mong other things, if there is not some 
basis of truth in the well known claim 
that a special providence watches over 
children and_ fools In justice to my 

self I should prefer to limit the ap- 


plication to children, but if I did, 
note the 
qualifica‘ion and forthwith 
take his hand 


and venomously direct my at- 


some 


hawkeye would be sure _ to 


trust pen mn 
tention to the misquotation 
The foregoing train of 
thought was started in my 
mind the other night while 
I rolled around the bed im 
1 vain effort to sleep. I was 
ll that I « vuld 


So sore all over 
positior 


little 


not rest in any on 
and all on acco int o1 
dip in the lake during the 
afternoor At various times 
and as far back as I! can 
remember [| have 
had that tired feel 
ing, but so far as 
I know this was 


—— “ 
‘ 
\Gicwer—. the first 


occasion 








uld couch her 





I was too tired to 








Bete 
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or the fire and no boy was considered could not sleep, and naturally the t: 
















official batting average. Hy uld 


ive included th mall boy in his list 4 


unknown 
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BOYS WILL BE BOYS INNOCENT GAMES AND PASTIMES REMINISCENT OF THE OLD SWIMMIN’ HOLE 








— - —  — 
FOUR ALTERNATIVE METHODS OF SUPPORTING THE SAND IN THE CHEER OF A PULLEY MOLD 
ep ihe combination of tired muscles might be termed, close range. Without swim across the channel, 10 to 15 feet 
! a mind driiting back through the bothering their heads about the why deep and about 50 yards wide. At high 
car reminded me of what probably or the wherefore, boys observe certain. tide the river was filled from bank t 
the narrowest of many escapes customs and play certain games at bank with salt water from 8 to 10 { 
rom the allegorical old gentleman who — yarious seasons ol the year. They deep ind correspondingly deeper ove 
oes around with a scythe gathermg in shoot marbles, spin tops, fly kites and the channel The distance did not con 
sheaves. On that occasion [ more take up baseball in regular rotation, stitute a world’s record and the roynd 
nearly approached the point of utter ind it is a queer lad who does not. trip without a stop in after years merely 
llapse than at any time either before recognize the sign of the two fingers as served as a preliminary or warming up 
since and, as I said, the incident is an invitation to go for a swim. exercise, but the trial trip certainly 
ne of many, personal and otherwis« Through natural limitations imposed was an endurance test and usually wher 
supporting — the contention about the by increasing age, and I may as well the boys arrived at the opposite shor: 
pecial providence watching over childret dmit, laziness, I am not as closely in and feebly dragged their little nakec 
In the summer of my eleventh year touch with youthful activities as I was bodies up on the bank, there wasn't 
nd in company with many other voung ce upon a time and therefore I don’t gasp left in them Che risk of drow 
rentlemen of equally mature = age [ know if the custom still obtains of build- img _ attached = t this exercise neve 
pent the greater part of every day in ing a huge fire on the shore, even on seemed to enter any person’s mind, and 
river that flowed through the old days when the sun would blister the im all justice it must be admitted that 
home town [ think it was Solomon hide on an elephant Why this custom the results justified their faith, or thei 
vho modestly admitted—and if it was an@ many others equally mysterious ignorance, but I have marvelled many 


m 
[ 


ilk 


ot Solomor who was it myway prevailed, I don't know and never did times in later years, why at least 50 per 
t makes no material difference—that know, but the fact remains that to b cent of the boy vere not drowned. 
he could not understand three things, allowed to swim with the gang, each I met Bill the day after this swi 
Ly four The way of an eagle in boy had to gather his share of driftwood ming party which left me so sore 


the air, the way of a ship in the sea t 

the way of a serpent upon a rock, o1 swimmer until he had _ crossed the drifted back to the old days wher 
the way of a man with a maid. During ver at high tide, under his own power bathing suits were unknown, where the 
ny youthful days I accepted Solomon’: 1 the critical eves of at least two tang of salt was in the air and wher 
visdom at its face value and did not biased witnesses the gang played “follow the leader” out 
think of questioning his omniscience, but \t low tide one could wade practical to the end of the spring board and 
in later years I sometimes hay loubted half acros ind then only have t hopped ff, head or feet first, into th 
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asked him 
theory to account for the 
from ac- 


transparent green water. I 
if he had 
small boy's apparent 


cident and intimated further that although 


any 


immunity 


I had been a boy and now had _ boys 
f my own [ still was at a loss te know 
vhy they did certain things 
“Il can’t account for their immunity trom 
ccident said Bill, “in fact, when I 
think of all the snares, traps and pit- 
ialls strewed “along the path of life, I 
im moved to wonder how the race 
survives, but as to why they do certain 
things, that is an easy one Man is a 
reature of habit and while there may 
e a reason for adopting a certain cus 
tom he will continue’ observing — the 
sometimes Lo! centuries aiter 


custom, 
} existence 


the reason no longer 1s in 


Consider the buttons on the sleeves ot 
man’s coat About 150 vears ago a 
lapper commanding officer had his 
ensibilities shocked by the sight of his 
idiers wiping their noses on thei 
at sleeves Instead of issuing a gen 
al rder forbidding this quaint and 
rm custom, he had the regimental 
tailor sew a few brass buttons over the 
itact irea on both right and left 
veves Primarily the buttons were 
ved « both sleeves in the imterests 
militar harmony svimmetrv and 
athematical regularit but they also 
ved to prevent at uthpaw from 
irmn up otherwise enjpoving any 
The advantage The necessity Tor 
ese precautionary measure long since 
is passed away, even the soldiers’ tunics 
longer are decorated in this manner, 

it the civilians, who only aped the mili- 
1 the ea aayvs still carry these 

I harnacie their coat sleeves 
Habit and custom are hard masters 
escape and that is why you see a 
ndry sticking to one method of mak 


perhaps halt 
Where a 


may be 


certain castings when 


dozen methods are feasible 


nsiderable amount of rigging 


volved a foundry may be justified in 


taining a certain method in preference 


others, but it is well for a foundry 


in to familiarize himself with every 


thod. He is then in a _ position t 
iintain an open mind and when a 
restion of the relative merits of several 
thods arises m connect! with any 
( ob he 1s qualified to make an in- 
went clecti or example, considet 
many methods practiced for makine 
vheels {) bormet ccasions | 
touched lightly on a ft { thes 
r have said oth ‘ W 
) is tl n commonly employed 
‘ ( two casti re 
ed ve this method h its modi 
tions depen t of flast 
labl 
Assuming that the wheel is to be 8&8 
t diameter, 3 feet face and provided 
ith a double set of arms, usually the 


st economical method for making it 


cheek off the outside and form the 
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rhe 


pattern requirements will be reduced to 


arms and hubs in dry-sand cores 


a minimum inasmuch as all that will be 


required will be a sweep for the inside, 
one for the outside, a corebox for the 
hub and a short segment formed on 
the bandsaw for imparting a bevel edgy 
co the open sand hifting ring Phe 
iiting ring is made first to have 1 
ready by the time it is wanted 
“Allowing for finish and contracti 

the mold for an 8-foot wheel will bh 
8 feet 15¢ inches in diameter and the 
fore when setting the trammels tor the 
inside of the liftine rine it will be 
necessary to hear this fact in = mind 
Two inches, one on each side, are added 
for clearance and then an = additional 
13; mehes for the contraction « the 
ring while is = coolme Altogether 
the trammels will be set to half a_ total 
liameter of & feet 544 inches, or 4 feet 
27% inches In many places it is cus 
tomary tor the patternmaker to cd 


the measuring on his shrink rul 


supply the molder with a long sti 
on which the points at which he is ¢ 
set his trammels are indicated. Thi 


plan has its advantages but I think every 


molder should — he familiar with =the 


tricky little problems involved in the 
contraction of metal, and competent to 
lo all his own measuring, at least 
connection with the preparation 


foundry rigging 


the 


ciametet a 


“Having S¢ trammels t tl 


prope 


an opel 


scribed ol 


the 


ring Is 


bed, then tramme! 


to 


sand 


poimts are shiited correspond to the 


radius of the flask to be employed 

the job and a second ring, the diamete: 
~ the flask plus contraction, is alsé 
struck on the bed. A piece of board, 
not necessarily the full width of | the 
lifting plate, plain on the outer edge and 


heveled on the inner edge, is employed 
is 2 guide in making up the boundaries 
of the mold for the lifting plate. Fou 
lugs ar formed at four equidistant 
point t Serve cuides for the 
stakes. 

“In making the pulley mold the « 
is swept first ed out thi ’ 
until the interior part of the mol 


formed, then it 1 returned to place 


the mold is poured \lthough 
procedure may /x summed up tl 
briefly, many interesting features | 

ent themselves as the work progress 
nd unles the, ré land 1 intell 

they ma te! vith the prop 
sembline of th mold At the Vv 
beginning it is necessary to Ss tl 
the spindle is set absolutely perp di 
iar. otherwise trouble will be exper 
en d in lowering the cheek back to 
place. Where a great deal of sweep worl 
is done the spindle seats are fixed pet 
manently and the molder does not have 
to concern himself with problems oi 
that character. Where a mold only 
swept occasionally, the spindle is set up 





temporarily and while 1 i ‘Te 
stances a mold may be mac rom a 
spindle that is not absolutely per 


pendicular the careful. molder will plumb 
his spin@le before starting 
After the 


straight 


anv job 
spindle has een set a 


sweep 1s attached to 


and 


used to sweep a level. bed on the 
floor a little larger in diamet tha 
the lifting plate. Usually a straightedg: 
is available for this purpose so that it 


is not necessary to make a special sweep 
The lifting plate is lowered on to the 
bed, centered from the spindle, rapp 
down firmly and staked at the four lugs 
Sand 1s filled in all the way across and 
butted off lightly then = th traight 
sweep, shiited a little higher on the 
spindle again is employed to scrape the 
sand off flush with the upp irface ot 
the lifting plat 

Vhe traight swecy moved and 


replaced by the special sweep designed to 
form the outside face of the mold. Great 
care 1s required to set it accurately. other 
wise the thickness of the rim will not 
be uniform. In this connection it will be 
well to remember that the greatest strain 
will be exerted at the bottom of the mold 
and therefore the bottom edge of the 
sweep will he set at least . inch closer 
to the spindle than the top Chis taper 
in the sweep corresponds to some extent 


flasks are 


section ot 


to the taper on a pattern. The 


lowered on to the plate and a 


hoilet plate, or al other suitable device 
bent to th required shape ; employed as 
i support agamst which to ram the sand 
to the top of the flask he boiler plat 
usually a short section one-sixth of the 
circumtlerence, of less, 1s moved around 
successively until the entire ring has been 
1ormed It is then removed and_ th 
weep 1S Moved around several times until 
the tace of the mold is smooth and even 
The upper edge is formed by a. short 
shoulder on the sweep \ short wood 
segment about 2 feet long, band sawed 
to the proper circumicrence and laid on 
the edge, serves as a guide in forming a 
nice titm edge around tn top The cheek 
then is lifted off and finished, black washed 


dried, and the interior part of the 


mold contaming the arm and hub cores i 
rytaait » m th t dles« thed in the 
pres ling mural ‘ crn 


ramble furtl vay i pot at 
sue th: ther p [ know | 
isk you pi | mor 
little | ire not ¢ wt vhile |e irni 
t vim and ‘ r of 
it I depths ( ma t itch 
hai n lle 1p p 
L ¢ t preten thi 
Bi “But | ! ] ird 
in opin hy one m« ol ir gang 
nd I am not except presen om 
par id not drow Any person ful 
of wind and soap suds like a barber's cat 
stands about as much chance of sinking 
isa rubhe r balloon 2 














How and Why in Brass Founding 


By Charles Vickers 











Cold Metal Responsible 
for Bad Castings 


We are 
cent, tin, 5 per 


per 


alloy, 
lead, 5 per 


manufacture 


using an copper SO pel 


Pe 


- ~pae 
cent, ceni 


{ cent in the 


md sinc, 5 


f various steam metal castings, and 
rpericnce difficulty occasionally due to 
holes that appear in the castings unde? 
he aate Is the stse of the aate, or 
emperature at which the metal 1s 

ied respon for thi mdition 


‘ 1 


lcither too smal a gat or too OW a 


pouring temperature will produc the 
condition complained of When _ ther 
only certain percentage otf these 
lefectiy casting it may be assumed 
the mold pour 1 first with the hotte1 
metal can und, and th detective 
ere poured at tl end ot tl heat wh 
tl met; Va Cf | suc t Ca 
pou Lowe ! ds vith small p 
ld medy the difficulty Phere 
\ i limit to th umber of mold 
| t can he ect Oni ill p ured t 
heat, and th maller the casting t 
cke th nit reached. 
Ch ficult frequent! 
remedied by molding a runner in the cop 
part « t] mold \ 1 ot i ul 
> pouns metal has to b n ed ft 
p % castings obtamed and 1 
t] m cast t tte 
be 3 pounds m d to 1 pound cast 
Son foundry toreme ma 
t can beat thi 1 but when 1 
tudied it wall found how im 
ct thi idea really \ ma 
te enter casting ca b prevent 
nN ‘ by i 1Nitie prop rly il 
nee na vi ! cting as a teed 
the height the sprue may hav 
t | to do with the matte \\ 
t the major part ot the runner 
I cer ti scope, th pruc b 
i ind the metal neve poured 
I d | iets! incl it W 
the production loss due to ¢ 
hol ‘ 


Deoxidizer To Be Used 
With Monel Metal 


a find tha ml pict cast 
, wavs ’ Pini I] us 
sand is a mle j ” | 
! fina? fired furna / 
1 7 fault ‘ u I ) 
miixtu f meta 


An alloy of nickel 


use of a deoxidizer 


and magnesium is used for this pur- 
pose with fair success, although there 
is no reason why an alloy of copper 
and magnesium could not be used 


used is 


Another 


Manganesc 


deoxidizer frequently 


copper, in connection with 


magnesium, and the combination ot 


manganese and magnesium works quite 
well The composition of the alloy 
cannot be changed and still have it 
remain monel metal; it may var) 
within small limits but should con 
tain approximately 28 per cent cop 
per; 67 per cent nickel, about 2.5 per 
cent iron and small amounts of othet 


W here 


constituent of 


elements manganese 1s pres 


ent aS a the alloy, us« 


magnesium as a deoxidizer, tor a tur 
ther small addition of manganese could 
not be expected to do much good 

he molding sand should be as re 
fractory as possible It must not fuse 
onto the castings 


Scrap Mixture for Fire 
Hose Couplings 


He would appreciate a formula of brass 

f } uv hires (pit hat must 

stand about 500 pounds pressure. tivhat 

7 want 4 I mixin using miastly 
a 

Select sucl scrap as old valves and 

* * ! 

ove! g¢ of charcoal just before pul 

the pot from the fire, stir well 

( dd one ounce of phosphor copper, 

pour ‘ bias at 

\lun must be rigidly excluded 

from t mixture, and the scrap should 

be hat picked In sorting the scrap 

if a ect ire found that appear 

doubt eak thet ind examine the 


fracture irfaces If red specks and 
different lored crystals are se 
serve tl scrap for other and les 
mportant work 

For ne netal the following mixture 


cheaper a mixture of 


pre ferred 
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Lead and Aluminum Do 
Not Mix Readily 


We would like to know how to mak. 


lead and aluminum; als 


what can be added to lead to ma 


; 
t comparatively strong 


Le ad 


small 


casting. 


and aluminum alloy only to a 


extent even where lead to the 


amount of several per cent is added 


to molten aluminum the resulting al 


loy will contain approximately 1 pe 


cent lead every time it 1s tried Cer 
tain people claim they can get 10 pet 
cent Jead into aluminum alloys, but 


while willing to that 10 per cent 


admit 


may have been added the analytica 


chemist will experience trouble in find 


ing half that amount If a controversy) 

ros¢ between the chemist and the 
maket ot the alloy we would align 
with the chemist What the analytica 
chemist mt find in an alloy, in 9&8 


cases out of 100 isn’t there 


Profound thinkers have 
alloved with alumu 
provided it 1S idd d iS 
The theory is that the 
aluminum reduces the 


Why it 


oxide to 


alloy under such 


shoulk 


umstances is exceedingly difficult t 
understand, but it might happen. Ther 
mit reactions between aluminum and suc! 
oxides as copper oxide, lead oxid 


and so torth, unless handled skillful 
ire dangerous and we do not recor 
mend such experiments in brass 
foundries A better method would be 
to ide the lead to the iluminum ine 
s t ou Sometimes a _ copper-lea 
illoy 1s us¢ d as the hardener ant 

ording to some expt ts this ~ 
good Ww to add the lead To hard 
d to sn il castings dd 13 ( 
ce t ony 


Heated Sulphuric Acid 
Attacks Aluminum 


tle f know wh 
wv ! 
Nrlnh 1 x Isluted ‘ 
ph ( cid ( ( ed W \ 
s little effect on cast aluminum vw 
old. but vhet heated it readily ittac 
‘ Therefore. it ‘ lvicahl 
S iluminum 1 Situations vhert 
' - 
will be continually exposed to this ac 
For such purpose a cast iron containt 
Liang ; — Dig 
etween twelve and ourtecn p ce 
I ilicon 1 the hest 











ncrease in Foundries Shown 


Recently Completed Statistics Demonstrate an.Advance in the Total Number of Castings 
Plants in the United States and Canada—Steel Foundries 
Only Branch Showing a Loss 



















































TATISTICS = jus completed is registered slightly higher the 
for THe Founpry indicate Follo ine Throuch gray iron shops, which at present 
that in the past two years ™ > ‘ 5 total 4508. while two vears ago. 4397 
the total number of foundries HEN a molder first is taught were shown. The number of brass 
in both the United States and Canada to mix a heap of sand he is shops in 1920 was given as 3163, while 
: ’ how zw Full clean swing « he one 
have increased In November, 1920, ener eae ‘ = ays he J i re at present this is shown to be 3217, 
‘ wel wii fillip o th wan at . . ' 
the total number of castings plants shovel with a fillip of th wadtiiea indicating a gain of 54. Malleable 
: : p eV ses the burden to spread 
was given as 6516, while on Sept. 1, the end causes th aprinthidl thas foundries in the United States alone 
. fan-like wi the mi num benefit ; 
1922, this had been increased to 6733, far - with th urimum ben : have gone ahead from 242 1 5] 
, | > T . fo the properties of th mad, Nl . ' 
of which 6181 are in the United States oo oft rey - , ; , while steel foundries have dropped 30, 
cc > 5 ther word I arn the value of i . 
and 552 in Canada This growth of ote ee ee ae Jig . from 409 to 379 Foundries n y 
17 ; following through. Perhaps that same i 
21/ shops in two years, shows only ee ae ; ae aluminum, in many cases shops cast 
lel . } law applied to mdizvidual activities . , 
slightly more strongly in the gray iron <A os ' ing other metals. whi have added 
meiagnt govern 1 in Collect aT RY| 
foundries which have increased in é' ie aluminum departments have shown the 
; 7 Q? ness life of the mdust This 
the two countries from 4857 in 1920 uld a . f 1 most remarkable ga 1920, the ; 
' - + wo ( account ? thie ricreast } 
to 4966 at the present time, giving a : 2 : : : total reported in +h, | ted States 
gain of 109 Brass foundries undet alliage own, we was 169 Laie of ‘ vail nt 
= years 1922 and 1920 when the la ie pores: eee Sa 
the same classifications have increased iailiilin : aeited | shows 2500, giving a ga ft 331. In 
> > as . PrEDVIONS sf ISTICSs rae é ri NiCd 
from 3482 to 3542; while malleable Tue Founpry ] te aoe Canada, the total of foundries melting 
foundries have increased from 267 to during th brosberot period sus aluminum increased from 194 to 253; 
= U é ‘ H / lw us 
274; and steel foundries have dropped preceding no loubt I ma? giving a grand total of 2753 1922? J 
‘ Cc Hd f fol «A } } 
rom 449 to 409 as these reports in plant f tod el . - as compared with 2363 two vears ago 
ieos . sige ' . 
aicate pleted dest loheeees ich The ditferenc s 390 
In the United States alone, the total entered late in 1929 Phes* would he decrease in steel found: mn 
imber of foundries shown this year account { th, tata shown 1 grand total of 449 ; 1920 to 440 4 
} f ) his gait | 
s 199 ahead of 1920 | s gain, also, this vear. is reflected the report of } 
i. 
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steel shops using electric furnaces for 
melting Che total number of thes 
reported in 1920 was 206, while the 
recent census shows a decrease of 4 


to 202. Of this number two less wer 





reported in Canada, decreasing fron 
21 to 19 and 2 were lost to the United 


states decreasin trom 185 to 183 


\ study ot t 


he reports trom t 





Table I 


Iron and Steel Found- 
ries 1920-1922 


Total Foundries in the United States and 
Canada, 1922-1920 


United States and Canada, 1922 67 


Foundries, United States ? & 

Foundri United States ? 2 
(jar L'nited States 19 

Foundries in Canada 922 

} dri Canad + 
Gait Canada 12 


n 
w 
° 
v7 


Gray Iron Foundries in the Unite 
and Canada, 1922 and 1920 


United States and ( 1966 
Unite State ! Canada $857 
‘ " I te States $508 
( Il ed St S ; 
| the United S 
(eray ‘ ’ id 
Gr Fi ( ‘ é 
Deere ‘ Car 


Malleable Foundries in the United States 
and Canada, 1922 and 1920 


United States and Canad 1922 

L'nited States and Cat la, 192 t 
Increase t 

1 ted St 2S] 

ly Sr < 1 74 
Incre ) 

Car 

i i 
De ‘ 


Steel Foundries in the United States and 
Canada, 1922 and 1920 


| ‘ sa Car ) { 

L'nit States and Canad ' 140 
I) s 4 

| te : 

l St ino 
1) 

( 


Electric Steel Foundries in the United States 
and Canada, 1922 and 1920 


SS t nad ¢ 
} 
~ t ( 
) 
~~ 
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However, this total still gives a 
marked lead over the second state in 
the list, Ohio with a total of 683 
shops at the present time, while two 
years ago, 688 were noted New 
York still is third, registering a gain 
of 11 foundries from 582 to 593 at the 


rhe other leading 
1922 total shops are 
Mich 
310; 


281. 


present time 

their 
as follows: Illinois, fourth, 
fifth, 423; Wisconsin, 


Massachusetts 


states with 


523; 


igan, sixth, 


and seventh with 
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Table II 
Nonferrous Foundries 
1920-1922 





Total Exclusive Brass Foundries and Brass 
Departments of Other Plants in the 
United States and Canada, 

1922 and 1920 
United States and Canada, 1922 3542 
United States and Canada, 1920 482 

Increase 60 
Total brass, United States 2 21 
otal brass, United States ) 3163 

Ir crease +4 
Total brass, Canada, ; 25 
otal brass, Canada l 

Inc rease » 
Exclusive Brass Foundries in the United 

States and Canada, 1922 and 1920 
United State veel Ces 39] 
United States and Car 1 316 

Increase 7 
Exclusive brass, United St 2 
Exclusive brass, | St 6 

Increase 6 
Exclusive bras ( 66 
Exclusive bras ‘ 3 


Increase 


Brass Departments of Gray Iron, Malleable 


and Steel Foundries in the United 
States and Canada, 1922-1920 

United States nd ¢ ) 

| ted Sta ( 6 
Decre ‘ 6 
raen = ET Stat 189 

Brass departments, United States 19 
Decrease 

Brass departments, ¢ 

Brass departments, ( ( 


Decrease 


Foundries Melting Aluminum in the United 
States and Canada, 1922-1920 








United States nad ¢ 
United Stat 1 Car ti 
Increas 
I nited S ; 
I ted S C 
In reas 
( ar i 
Canada, 19 4 
Inere 59 
Ols which s mwed xeCp na 
vain of 15.5 per cent during the period 
om 1918 to 1920 again shows a 
narked advance il the foundry 
lustrv, having icreased 39 from a 
tal of 484 to 523 registering a gain of 8.1 
per cent during the two-year period 
just passed 
[The Southern states, with but few 
exceptions, have shown an improve- 


the total number of castings 


nent mn 
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Table III 
Foundries of the United States and Canada in 1922 and 
1920 by States and Provinces 


UNITED STATES 
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oo v = t 4 x22 xs . = 
\ ) 4 98 gg ? 5 30 4 32 39 2 6 22 2 2 2 
Alaska 2 - 1 , 1 
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( wnia f 4 x f 7 } 16 4 4 ) 6 7 ) 
Canal Zone 1 
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Delaware 6 7 6 . ¢ 1 ‘ 
Dist t ( } & 6 pa ‘ : 
Florida ¢ <1 | 
(,eo1gia x 6 6 52 7 ss 1 
Hawan 4 ; : 4 4 3 
Idaho S 8 ) 8 ) g Pe 2 
Illinois +8 : 23 4 210 38 3 26 79 5 11 
India ; RS 8 42 44 62 t } ’ 19 - , 1 9 6 
lowa ) ) a5 6 . 42 51 ; 6 7 19 ‘ 2 
Kansas ; 4¢ $2 7 ) 3 29 2 
Kentucky +] 4 12 14 16 5 rg »9 2 19 , 
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North Dakot 4 4 l 1 | 
Ohio 6 68s $ 464 6 99 , < g 27 
Oklahom . 22 7 2 . - , > 
Oregon 14 } } $ »4 rg 28 2? { - 6 4 : 
Pennsylvar ( 74 ¢ } 13 j ? 4 . 
rhode s' ‘ 4 4 »7 } x 2 24 . 
South Caroli ] ) 18 Is 19 , > eo - 
South Dakota ( 6 6 | 4 c 4 
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| 33 at | 
than were reported two years ago vears ago nt compared with 27 two years ago, 


\mong the New England tates \ ne ti Canadian provinces, O Nova Scotia dropping tron 34 to 30 
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The gray iron foundry order closely 


parallels the standing of the states 
in the total number of foundries re- 
ported. Pennsylvania leads with 574: 
Ohio is second with 455; New York is 
third with 386; Illinois is fourth with 
328; Michigan is fifth with 263: and 
Wisconsin is sixth with 212 

In Canada, Ontario has the greatest 
umber of gray iron plants, showing 
a total of 264, while Quebec has 87; 
Nova Scotia, 29 and British Columbia 
26. It will be noted that the order of 


rank in the 


provinces is reversed from that shown 


latter two mentioned 


n the total number of foundries 


British Columbia's greatest gain was 
represented in foundries melting alum 
inum and a slight gain is shown in 
the number of exclusiv 
foundries 

The ranking importance of the 
states measured in terms of the total! 
number of brass foundries shows no 
change over the two year period just 
Pennsylvania leads with a 
total of 343: New York is 


with 331; 


passed 
second 
Ohio is third with 277. The 
others which follow are: Illinois, 
fourth, 224; Michigan, fifth, 212; 
Massachusetts, sixth, 149; and Wis- 
consin, seventh with 143 

noted in the 
foundries. At 
the time of the last census Ohio was 
shops \t 


lead with 38. 


\ greater change is 
distribution of malleabl 
ihead with 42 malleable 
present, Illinois is m the 
Ohio drops into second place with 
37; New York, Pennsylvania and Wis 


while Michigan 


ymisin each have 28; 
1 Indiana each report 19 malleable 
lants Che 


umber of 


increase in the total 


malleable foundries from 


68 to 274 is marked by a growth oft 


the United 





in the total number in 
in Canada 


s and a loss of 3 


No marked change in the standing 


the states as steel castings pro 
lucers is noted Except lor the loss 
the total number of steél foundries, 
most note worthy teature 1s the 
mtinued advance of California in the 
cS \ ncrease n 19 to 23 in 
total number § steel foundries 
the latte State places it WW fourth 
ce | i¢ otMers ord ir P¢ in 
Vania nrst 99 Ohio second, 52: 
nois and Wisconsin tied for third 
vith 25 and New York fifth with 
\Lore 3 arked char ves iT¢ n ted in 
elect steel istings producers 
isviva i has dropped back irom 

S place through its decrease trom 
total ) 31 electri steel castings 
ts to 30. while Ohio has gone for 

1 to a tie for first plac with a 
tal of 30. where only 27 were 
wn in 1920 California has come 
iron hith to second place by its 
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increase from 11 to 19 electric foun 
dries and Wisconsin each 


York 1S 


Illinois 
report 15 shops; while New 
fourth with 10 

In Canada, Quebec is now in the 
lead with electric steel foundries, hav 


ing 11, compared to 6 reported in 
1920, while Ontario shows only 4 as 


compared to 9 two years ago 
[The ranking order of the cities 
terms of the total number of foundries 


shows marked changes Chicago sti 





Table IV 
Leading Foundry Cen- 
ters in the United 
States and Canada 





Total Total 
foundries, foundries, 

1922 1920 
Chicago 197 194 
Detroit 134 122 
New York 129 125 
Cleveland 117 123 
Philadelphia 97 100 
Milwaukee 82 92 
Boston 77 70 
St. Louis 75 68 
Pittsburgh 70 7 
Cincinnati 64 1 
Los Angeles . 63 48 
Buffalo 61 66 
Toronto, Canada Too 55 53 
Newars, N, | 44 39 
Minneapolis 43 37 
San Francisco 42 42 
Baltimore 39 39 
Dayton 37 38 
Columbus 37 37 
Indianapolis 36 35 
Toledo 35 38 
Erie, Pa 30 
Rochester 29 
Montreal, Canada 29 
Birmingham 30 
Denver, Colo 26 
Louisville, Ky 31 
Seatth 31 
Canton, O 29 
Syracuse 28 
Portland, Oreg 26 
Reading 26 
Springfield, O 26 
Chattanooga 28 
Bridgeport, Conr 25 
Atlanta 25 
Grand Rapids 24 
Kansas City é 22 
Worcester, Mass 23 23 
Providence, R. I 22 22 
Racine, Wis 22 20 
Rockford, Il 22 18 
Hamilton, Ont a 19 
Oakland, Cal 21 16 
lersey City 2( 23 
New Haven, Conn 18 15 
Ouincy, Ill 17 17 
Anniston, Ala 17 ee 
Vancouver, .. <. 16 17 
St. Paul 16 15 
Waterbury, Conn 16 15 
Akron, O 15 19 
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is in the lead with a total of 197, 


’ 


compared with 194 two years ago. Di 


oit has advanced from tourth to 


second place, showing 134 shops in 
1922, compared to 122 two years ago. 
New York is third with 129; Cleve 
land fourth with 117 and Philadelphia 
Milwaukee also 


still is fifth with 97 
retains its relative position, sixth, a 
though a decrease from 92 to 82 shops 
is reported Boston has forged ahead 


usurping that 


place, 


to seventh 


tormerly held by g 
. its advance from 70 to 77 foundries 
St. Louis now is eighth with 75 
plants, while Pittsburgh has dropped 
back to ninth place with 70 plants 
Che accompanying abl I\ shows 
some interesting facts This gives a 
list of the cities of the United States 
and Canada which have 15 or more 
foundries on Sept. 1, 1922 It show 


a total of 2282 castings plants, whilk 


the previous report shows 2220 
marking an increase in these princi 
pal foundry centers of 62 or 28 per 
cent over the two year period \s 
was noted previously, the grand tota 
increased from 6516 to 6733, giving 
a gain of 217 or 3.32 per cent In 


other words, the 
dries in the leading centers has not 
been so marked as it has in the com 
munities which previously are not rated as 


leading castings producers 


Constructs Reservoir To 
Pour Fly. Wheel 


By Harry W. G rt 


To make the mold for a 3l-ton fly 


wheel presented no unusual difficulties 


and with two cupolas capable of melt 
mg the iron available no trouble was 
however, 


anticipated on_ that score, 


with an equipment of two jib cranes, 
one 10 and one 3-ton ladle the problem 
resolved itself into devising some method 
of conveying the metal from the cupolas 
to the mold. We might have borrowed 

20-ton ladle from a neighboring firm 
but as it would have been necessary to 
cut a hole near the bottom on one 
side and use the ladle as a reservoir we 
cecided to build a temporary reservoir 
\ bottom and top plate and double row 
of cast iron curbing were used for this 
purpose 

The bottom plate was set up at a 
sufficient height to 
of the reservoir above the pouring basin 
The inside row of curbing was built ap 


proximately to a 6-foot diameter and 


about 6 feet high. The outside row was 
only built about 4 feet high and 8 inches 
distant from the inner row all the 
way around The space tween the tw 
rows of curbing was lled with sand 
which was rammed firmly as a precauti 
igainst the iron leaking out and also 
1 means of preventing the heat from 
radiating \ top plate provided with 
large hole was set on the top and long 
Its engaging suitable lugs th top 
ind bottom. plates were employed to 
bolt them firmly together bottom 
ind inner wall of the hamber then 
vere bricked and dried the case 
f an ordinary ladle and a 5-inch hole 
stopped with a plug provided as a tap 
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With a single brick lining the irough upright runners connected to a 
servoir had an estimated capacity of ircular basin built on top of the mold. 

22 tons of iron I'xtension runners, one leading to the 
The whee vas gated on the spokes’ tap hole of the reservoir and the others 
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fron 


ladle 


served to 


to where a was suspended 


each crane 
to the 


satisfactory in every 


convey the iron 
The 


respect 


circular basin. casting wa 


Develops New Cupola Charging Device 


WING to increasing labor costs to the difficulty of designing the ap- 


British foundrymen since the war paratus at suitable cost for moderate 
have beenturning their attention sized furnaces where it is not possible 
to mechanical cupola charging to employ a man especially to oper 
devices. Many of them have been devel- ate the charging machine. 
ped along the lines of the blast-furnace However, recently Thwaites Brothers, 


kip-hoists. However, most of the charging Limited. Bradford, have developed a 


devices of this nature so far constructed skip-hoist type of charger suited for 
} } tor t } la oO ] oO 
i\ ee] extra arye cupola Owing . 
| , cupolas ranging in hourly capacity 
]! to 15. tons Therefore, 





























7 trom 
it is that this machine is designed 


wide 


seen 


to cover a range of furnace sizes 


including the smaller as well as the 


rhe general features ot this appara 


tus as designed for a cupola with a 
melting capacity of 4 to 5 tons per 
hour are shown in the accompanying 





illustration, rhe 


machine consists ot 


a bridge which is 
supported by the 
| cupol: shell at it 
upper end and 
rests on a concrete 


foundation at the 


wwe Cl d | he 
skip bucket travels 
on rails on_ the 
bridge in the usual 
manner. The buck 


et is hoisted by 
cable S 
fastened 


the 


two wire 


at 
































HOIST BRINGS 
ASCENT OR 


BUCKET 
DESCENT 


RELEASING TO STAND 


HAND 
STILI \1 


LEVER AT BASE OF 
ANY PART OF 


ITS 


The hoisting gear, which is a fea 


ture of this device, is electrically op 
erated. It is carried on a platform 
about 6 feet above the ground and 
is entirely enclosed in a_ steel plate 
case as shown in the illustration. The 
hoist consists of an _ electric motor 
coupled to a_ suitable winding drum 
through an epicyclic gear somewhat 
similar to a Ford automobile trans 
mission, The lever shown at the bot 
tom of the hoist operates the brake 
bands on the epicyclic gearing, the 
motor being controlled by a = switch 
In this way a_ single lever control 


both the upward and downward move 


ments, the bucket descending by gravi 
tv under what is said to be satis 
tactory control An automati top 
at the top prevents overwinding If 


the hand lever is released the bucket 


comes to a standstill at any part of 
its ascent or descent automatically, tl 
feature tending to prevent accident 
For larger cupolas the devi 

similar except that Separat charg 
buckets are used, these buckets ) £ 
filled at any convenient point in th 
stockyard and brought to the botton 
ot the hoist by means ot i sm 
truck or industrial railw 


" 


Safety Council Convenes 


\ move T ror the idoptiot Oo! 
S2 . t de { protective clot 
lg to ¢ rr r\ york ( t 
] 1, ‘ 
init S qustry was egzu 
1 
i mle ey the metals ( ) ri 
{ N it Satet ‘ ] { lhy t 
1 ' 
ecleve il congeres ) th r 
) t \ . IR None ] | 
theers the se ) " to | 
vit t N itio i rl 
suger rr providing such a code 
The iggestio i fron Fra 
by supervis re specto Pe 
| ‘ 
=) i State de i ( oO iD i 
ry, Harrisburg, who read a p 
pt ) standard g 1) Tectiy lot 
stateme I tron LD Sarety € 
6 Ta . tit } ¢ 
vyineers i« Said, certity that pro 


appliances relat 


ective clothing and 
reduced accidents i 


] 


steel 


ng thereto have 


the iron and industry in many 


cent.” He 


instances more than 50 per 

expressed ‘his belief that standardiza 
tion would reduce costs and simplify 
inspection and regualtions The day 
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¥§ spectacular accident reduction § in 


large industrial groups is _ practically 
over. Individual plants in which 
standard practice is introduced will 


the 
toward a 


still make records, ‘but 


trend of 


present 
de- 


corresponding to 


events is slow 


cline with fluctuations 


the variation of industrial conditions.” 


‘A discussion of the relative merits 


of chain and cable for cranes followed 


the reading of a paper, “Safety in 
Crane Repairing,” by E. E. Reming 
ton, assistant superintendent of main 
tenance of the Ford Motor Co. Mar 
cus A. Dow, general safety agent of 
the New York Central railroad, was 
elected president of the National 


council, succeeding A. H. Young, man- 


ager of industrial relations, Interna 


tional Harvester Co. 


Small Vent Dangerous 
B Thomas Ni lson 


In many instances needless 


\ ork 


in manufacturing 


worry, 


and expense could be eliminated 


establishments if de- 


partment heads would work together 
toward a common end rather than ac 
ording to how a certain line of action 
vill affect their own particular sec 
tion In a recent number of THE 
Founpry I noted a short article de- 


scribing a core venting problem which 
reminded me of one somewhat 
similar caused by lack of co-operation 
vetween department heads. The tore 


men of the machine and pattern shops 


vere not on speaking terms and na 
turally when a debatable point arose, 
nstead of holding a consultation and 
irriving at a compromise, each man 


held rigidly to blueprint instructions 
with the result that occasionally jobs 
had to be made over on account of 
some practical detail overlooked by 
the draftsman 

The casting shown ll the accom- 
nving illustration 1s a case in port 
I was designed to bi cast hollow 
rerely lig } C purpos¢ The 
raftsman decided that a  5/16-inch 
ok it he ge end would be ample 
for cleaning out the core and one 
that easily could be plugged after- 
vard [he patternmaker knew per- 
fectly well that the foundryman could 
not place a Satisfactory vent opening 
in the narrow neck, but because the 
blueprint called for a 5/1l6-inch open 
ing in the casting, he made his core 
ox and pattern’ accordingly Che 


foundryman protested to the pattern- 
maker but he stood firmly to his 
blueprint instructions and the castings 
were made Thev all blew off the 
cores and then an investigation was 
held When the machine shop man 
vas consulted he said it was all the 
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same to him whether the hole was 
5/16 or %-inch, he could plug one 
just as easily as the other. The pat- 


tern and corebox were changed to 


the 
neck at 


substituting a 34-inch 


the 


extent of 


the large end of casting 
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THE OPENING IN THE END WAS TOO 
SMALL FOR A VENT 

and with this space available for vent 

the foundryman experienced no more 


troubk 


Care and Treatment of 


Pneumatic Tools 
By E. J. Edwards 


Careless operation, by which I mean 
rot holding the tool down to the work, 
is one of the most injurious practices 


1 have observed in the use of pneumatic 
tools. Where the tool is allowed to ride 
up and down on the shank of the chisel, 


the piston strikes the shoulder of the 


cvlinde r with undue torce and a series of 
shocks of this character eventually crys 
tatlizes the structure Broken throttle 
valve caps or other small parts in the 


handle usually are the first imadications, 


followed by broken handles and stripped 


cylinder threads The shoulder of the 


cylinder is not meant to intercept th 
blow In normal position, the shank 
of the chisel should extend to a point 


slightly beyond the shoulder and should 
receive the full force of the piston blow. 
Operators should be instructed to hold 
the tools down to the work. In this man- 


ner endless trouble will be averted, the 
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tools will retain their efficiency tor a 


longer period and the cost of maintenanc« 
will be reduced appreciably. 
It is advisable to wash pneumatic tools 


More 


tendency to re 


in kerosene oil about once a week 


frequent washing has a 


move the oil film and expose the wearing 


surface. An occasional bath in kerosene 


is quite necessary to remove 


that 


various 


forms of foreign material accumu 


late in the course of operation. 
Operators frequently remove the hard 

ened steel bushing from the handle. This 

bushing should be screwed into the handle 


and left there at all times. 
to take the incident to 
screwing the air hose on and off the tool" 
Without the bushing the life of the tool 
is shortened to a considerable extent 
the threads stripped it is 
difficult to do anything with the ‘handle oi 
the hammer. The blacksmith who dresses 
the chisels or other 
person, should check the 
intervals to that 


short or badly worn 


Its purpose is 


care ol weal 


Onc 


are worn or 


some responsible 


chisel shanks at 
they are too 


insure not 


The piston rod in a sand rammer wears 


more in the center than at the ends. This 
is due to the fact that the piston does 
not take the full stroke. The stroke is 
regulated by the operator and of course 


depends on the character of 
which he is employed. On 


the job ol 
int of this 

keep 
rod 1S 


accol 
condition it is difficult to 
Where th 


extent, it 


quite 
the stuffing box tight 


worn to any appreciable should 


be taken out and ground to the smallest 
size, or in other words straightened, This 
treatment will eliminate the leaking stuf 


fing box to a considerable 


extent 


Steel Foundry Started 


A plant has been established at 
Sherbrooke, Que. by the Manganes: 
& Steel Foundry, Ltd., and operations 
have been started The company is at 
present engaged in the production o 


castings and contemplates developing 


Dominion-wide trade and pr 


oposes to 


establish other centers P 


plants 


McCullough, formerly of the Canadiar 


Brake Shoe Co president and gen 
eral manager of the new company, and 
A. S. Bayles, formerly of the Canadiai 
Ingersoll Rand Co., j retary-treas 
urer 
Buys Indiana Plant 

Buildings and grounds of the re] 
wood Iron Foundry, Elwood, Ind 
have been sold for $4700 by Richard 
F. Broadbent, receiver, to Joseph G 
Field, who represents Elwood capital 
and who will begin the operation of 


the plant. At a similar sale a fev 


weeks ago the property brought $6700, 
did close the 


but the purchasers not 


deal. 
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Shall Production Be Slackened? 


PECTACULAR arfd somewhat startling an- 
nouncements were made recently by one of 
the largest employers of labor in the auto 
mobile field that his works will 
an early date due to the exorbitant price he is asked 
to pay for coal. This will throw out of employment 
not only the thousands of men working in the plants 
of the automobile manufacturer, but also more thou- 
sands of workers in shops supplying him with ma- 


be cle sed at 


terials and parts. Tire manufacturers, sheet mills, 
forge shops and foundries will be affected. The ef 


fects of the so-called buyers strike which immediately 
preceded the recent depression is still in the memory 
of many although such things usually are forgotten 
quickly by the general public. The question as to the 
effect of the withdrawal from the fuel market of such 
an important interest is in the minds of many. Few 
if any will deliberately follow his example, but his 
advertised step may tend to cause a hesitance in pre 
cipitate buying. With basic industrial conditions so 
widely different from what they were when the de 
pression started a similar occurrence will not follow. 
Money is cheap, the frozen credits of a year or two ago 
have been liquidated, and no great stock of manufac- 
tured goods is on hand to stand a shrinkage. Thus 
business will go on improving until financial stringency 
or an overstocked condition is developed. Higher costs 
while not an immediate cause of curtailment will tend 
toward such a condition and effort should be made by 
manufacturers to check the recent moves to increase 
production costs. A healthier state would be indicated 
if all industries followed the example of the automo 
bile trade which so drastically cut prices. 


Present Coke Market an Enigma 


HE foundryman must consider all influences 
in the industrial situation before deciding 
on his course to pursue in purchasing coke. 
Undoubtedly more coal will be mined to sup- 
ply the coke ovens and this will tend to lower the price 
of both coal and coke. In fact,the prices of these fuels 


already have begun to soften. How far this move- 
ment will go is doubtful for from all quarters come 


reports that the supplies of coke are low and foundries 
no longer have a stock to draw from, but will have 
to secure sufficient coke for their operating needs from 
the open market. While with the mines working the 
needs of the country should be kept supplied and even 
an accumulation be acquired, the strike of the railroad 
shopmen which gives no indication of settlement in 
the near future may hinder distribution to such an 
extent that coke may be difficult to obtain. The ques- 
tion then resolves itself into one of buying as little 
coke as possible and still have enough to allow opera 
tion when shipments are delayed. The foundryman 
who can do this successfully will make money even 
though paying high for coke, especially if he watches 
his costs and does not bid in work at too low figures 
lempered optimism should govern every activity un 
der present conditions, as undoubtedly the trend of 
industrial activity will be upward for time to 
\dvance in price of all the elements involved 


some 


come. 


in the production of castings has amounted to approxi 
mately 20 per cent with prospects of still further in- 
crease; a condition that should convince the foundry- 
man that he is standing on slippery ground and should 
move cautiously in accepting contracts 

















Trade Outlook in the Foundry Industry 


OSTS of 


production, particularly to the 

manufacturer of gray iron, malleable and 

steel castings are mounting. Fuel, except in 

a few localities, is not considered to be an 
acute problem; but indirectly, the fuel situation of the 
country is preventing foundries from securing needed 
materials. The priority of coal shipments has erected 
embargoes on many lines against the shipment of any 
rough freight. This effectively cuts off southern iron 
from northern foundries, curtails the potential sup- 
ply of fuel, and shuts off the transportation of mold 
ing sands. Castings demand continues strong, par- 
ticularly in automotive, agricultural, domestic and san- 


itary lines. 
A rough comparison will serve to 
indicate why the price of castings 
Costs is advancing and must continue to 


rise. Six months southern No. 
Advance 2 pig iron was $15.50, Birmingham. 


Today it is above $28.00. A 


ago 


ton of 


foundries is shown by the fact that 
would trade coke in the yards and in transit for pig 
iron, could they find other foundries more fortunately 
situated with regard to the latter. Pig iron produc- 
tion fell off in August. According to 7he /ron Trade 
Review, the total output was 1,780,163 tons as com 
pared to 2,403,030 tons for July. The daily average 
production of merchant pig iron dropped from 11,081 
tons, compared to 14,250 tons per day in the previous 
month, 3169 


many gladly 


registering a decrease of tons 

No decrease is noted in 
demand. Automobile foundries are 
working at capacity, although a re- 
ported slackening in 
senger cars presages slowing man 
ufacture. The July total output of 
passenger cars and trucks was 244,444 compared to 
the June total of 289,002, according to the depart 
ment of commerce. Advance estimates indicate that 
the August figures will closely approach June, as con 


castings 


Castings in 
Demand 


sales of pas 














iron requires approximately 200 pounds of coke siderable impetus has been given by threatened coal 
to melt it. On March 15, this amount of Con- shortage and transportation difficulties. Railway car 
nellsville coke purchases have 
would have cost dropped away. 
$0.47 at the Prices of Raw Material for Foundry Use lhe August to- 
ovens; today it CORRECTED TO SEPT. } tal involved only 
costs $1.40. Con Iron Scrap about 16000 
=: 4 No. 2 Foundry, Valley .. .$31.50 to 34.00 Heavy melting steel, Valley. .$16.75 to 17.00 Pas 
s » iv SS - - ’ ’ . TTt, - ) “< 
ider ng a po - No. 2 Southern, Birmingham 25.00 to 28.00 Heavy melting steel, Pitts 18.50 to} 0 ire ight CaP ¢ rde , 
ble 4-ton ot No. 2 Foundry, Chicago..... 32.00 Heavy melting steel, Chicago 17.00 to t& 60 as against 13,700 
d 1 a — No. 2 Foundry, Philadelphia. 32.26 to 35.64 Stove plate, Chicago 19.00 to 19.50 Ls 
sane required No. 2 Foundry, Buffalo . 32.00 to 33.00 No. 1 machy. cast, Chicago.. 23.50 to 24 Tor July How- 
er ton ot 1ron Basic, Valley .. 28.00 to 30.00 No. 1 cast, Philadelphia 18.00 to 20 U ve air a 
I ‘ Basic, Buffalo . . 32.00 to 34.00 No. 1 cast, Birmingham 16.00 to 16.5 ever, repait or 
melted, the pit Malleable, Chicago 32.00 No. 1 cast, Buffalo... 19.50 to 20.01 ders were heavy 
nam aort Malleable, Buffalo 5.00 to 36.09 ee heels, iron, Pittsburgh. 21.00 21.5 ‘ 
price on March ulleable, Buflal des a So ee a a ees and the volume 
15 for this quan- Coke Railroad malleable, Chicago.. 21.50 to 22.5 of business reach 
"Se ; | 1 | 7 . Connellsville foundry, coke. .$13.00 to 14 Agricultural mal., Chicago 21.50 to 22.01 , 
tity wouk lave Wise county foundry, coke 13.50 14 5 Railroad malleable, Buffalo 19.00 to 19.5 1g foundries, 
been O.87; while particularly mal- 
with a price ad- leable and steel 


vance predicted for Sept. 15 of 50 cents per ton, the cost 
will be $1.12. An accurate cost survey of a northern 
gray iron foundry in the spring gave $40.00 a ton as 
the labor With the steady advance noted in 
wages, a 20 per cent increase in this figure would give 
$48.00 a ton. The difference in these various items 
would give the increase in the cost of iron, $12.50; 
in coke, $0.93; in sand, 0.25; and in labor $8.00. 
lotaling these differences, the approximate increase, 


cost 


disregarding the minor items of supplies, etc., would 
be $21.18 in actual cost. Obviously this would be 


increased in a greater ratio in steel and malleable cast 


ings, where annealing and other elements enter and 
where the labor cost is higher. 
Shipping difficulties have  intro- 


duced an artificial shortage of found- 


Iron Prices ry iron, particularly in’ the north 
Soar Southern iron is efiectually embar 
goed from coal hauling roads, while 


steel works needs, and the demands 
of increased production have rendered the supply from 
northern furnaces entirely inadequate. Some found 
ries, particularly in the districts devoted largely to au- 
tomotive and machinery castings have only a_ few 
weeks supply, and special analysis iron is in demand 
to carry the miscellaneous iron and scrap which are 
obtainable. In Cincinnati, the gateway to the south, 
plants have been closed due to a shortage of metal. 
That the fuel situation is not directly affecting these 
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castings plants has been sufficient to maintain full time 
operation. buying early in September, 
backed by the growing car shortage indi- 
cate a heavy demand for railway castings through the 
fall and winter. In the period from Aug. 15 to 23, 
the daily average surplus of 81,959 cars, a decrease 
of 2600 from the previous week, while the bad order 
rolling stock has grown rapidly. Sanitary 
mand is lighter, due to the advanced season. During 
July, 99,235 bath tub orders were received, compared 
to 128,876 in the previous month; while the require 
ments for lavatories, sinks, etc., showed a similar de 
cline. Malleable operation is estimated at 60 per cent 

* Brass 


Renewed 


seems to 


ware de- 


foundries continue to oper 
ate at a high rate, supported by the 
demand from 


Brass Shops 


constructional and au 


Busy tomotive lines Prices rol no, 
ferrous metals, based on New York 
quotations in the Daily Meta! Trade 

of Sept. 7, follow: Casting copper, 13.40c¢ to 13.50c; 
electrolytic copper, 13.80c¢ to 13.90¢ : Straits tin, 
32.37Yec to 32.50c; lead, 5.90c; antimony, 5.50c; alu 
minum, No. 12 alloy, producers’ price, 00e to 
19.20c and open market, 16.00c to 16.30c. Zine is 
6.25c. E. St. Louis, Ill. The monthly average prices 
‘or August follow: 
(New York Quotations) 

Casting Electro Lis Aluminum —_ Zinc 

Copper Copper Lead Straits Antimony 98-99 St. Louis 
13.470 14.06 847 2.392 5.28 17.875 6.243 
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| corporation to make carbon as a fuel Background of the Subject,” Herbert 

Personal | ee es M. Boylston, professor of metallurgy 
| | . % Peil, formerly superintendent ase School of Applied Scienc: 

— es a Ka of foundries, Maxwell Motor Co.. Dav let 26 ‘Ira * te Mis . 

\lfred J. Lewis recently was ap ton, O., later in a like position with Transportation and Handling.” H. ( 
pointed district representative with the Rumley Co LaPorte, Ind., has Alle general nage rf mines 
1eadquarters at Room 208, Fountain taken an interest in the Ypsilanti Mo Ogelbay-Norton & Co.. vice preside 
suilding. Cleveland. for the Pittsburgh tor Castings Co., Ypsilanti, Mich., and f the Lake Sup: Iron Ore as 

Grinding Wheel Co., Rochester, Pa as become superintendent of that  sociatio 
Mr Lewis has had a _ general technical comipany Nov 2 1 he 6 Furnace 
ind engineering training and has mad Fred W. Ramsey. who resigned as Its Products,” Ralph H. Sweetser, a 
1 close study of abrasive problems. president of the Cleveland Metal Prod- ‘“'Stamt to the vice president last 
He has had over 15 years oi practi ucts Co., Cleveland, sometime ago to ‘¥tnace division of the American Rol 
al experience with the Babcock & devote his time to philanthropic activi ing Mill Co., Columbus, O 
Wilcox Co., Barberton, O., the Amet ties, has been elected chairman of the Nov. 9—"The Making of Bessemer 
can Steel Foundries, Alliance, O., the Cleveland Tractor Co. Cleveland. Rol Ste Charles R. Sturdevant, Amer 
Ferro Foundry & Machine Co. Clev lin H,. White continues as president of Can ote & Wire Co 

land and the Otis Steel Co., Cleve he tractor organization Nov. 16—“Th¢ Making of Ops 

land John Aman, who for many years _— age wher regener, , 
Gilbert H. Johnson, of Isaac ‘| owned and‘ operated th a ravi t= the open hearth and mil! 
lohnson & Co., Spuyten Duyvil, New Foundry Co. Detroit, a shop devoted department of the Elyria Iron & Stee] 

York, has been elected a director 0! exclusively to gas engine manifolds LO “ ~ . 

the Bank of America, New York Gisemned: ak tile tevttiieg teens be Nov. 23 Elect Stee the rriple 

| _ Process and Alloy Steels.” Nam 
Edward Feast has resigned fron ears b o and mae recently gained neaker to be a vuunced later 

Michigan Gray Iron Castings Co. to ontrol of the Libert Foundry Co Dec. 7 The Manufacture f To 
x foundry superintendent tor the Detroit Nee i al ag apn 
iberty Foundry Co., Detroit \ Rea s be made general sunced later 
lames Wilkins has resigned his po nanager of the new plant of the Fed Dec. 14—"The Me al Cre 
tion with Lindemann MHoverson Co ral Radiator Co., Zanesville, O. W of ‘ Rolling Nam 

Milwaukee to become superintendent H \\ att s the Ww super>rinte de T ane k-« to ) , ced ba tas 

Michigan Gray Iron Castings Co. the toundry division. He form : Dex l e Mecha 1 Tre 

Detro an automobile casting toundr issist dt superintendent ent i St Forging 1 Othe 

, , \merica Radiator Co Buffal processes,” : H Hi : ; 
Donald R. Simonds, tormerly wit eee ial. ie e re a "ee na a bi 
Arcade Malleable Iro Lo Wo a 
= msu y cne e€ 
ester, Mas is now associat , "\ D, on a i. _ 
} Bosto {tie LO br ; \ . , 1 Fl ( 

& Co Announce Course inIron_ ......, eg mane 
John O. Clin rly and Steel lan. 4 Manufact Ca 

Buckeye lack Co \lhance \ ees Sines anda . , g 1 \ c at nage 

een appointed superintendent th Satie wih habe a: a Ma tlins MI 

Cadillac Malleable ro ( ( teel hha “aes oinaciaieialll as : r ting ( 

Mich steted Ka Cleve an. 12 dust Heat Tre 
Frank B Worrilow, for the past ler the Kection of Chacles MW Ste \W. H . 
uperintendent of the Millbu ymb ry] our wane ” wer \1 Societ 

Steel Foundry Co., Millbury, Ma | eginning ) 12 >t ating 

ned to become assistant uperit tures, mot Is Mi Stapn 

lent of a found: in Pittsbureh. P A ne) He M. Be t 

Sept 18 +t ( Ss \pp i 

Marl 

WW H Rya I i i Ss ( Ss 

vith Pratt & Letchworth | ioe 
tha , I ( ‘ ; 

Mae : \I x es 
- " ) ; 1us a | i il ! 

Co Ha I e working : 
| eS gs : 

Char \ 4 

st fave i wa TeachesFoundry Practice 

idelphia oft ttsburg al b me Pratt Institute, Brooklyn, N. Y., offer 

Valve Found: w C ’ . sbje aw ss a 1! he evening classes its school ( 

Pittsburgh, | rt t sed bh speal chose fo “a cience and technology a course in found 
insferred to the home am leno eden i ita to te practice. This is divided into tw 

ipacity OF assistan iles nage at nform - sh. ctions of 12 weeks each, the first b 
Harry A. Wilber ecr \ t yur follow the elements of iron-foundry pra 

Fre ( a | en : - ; tice, This course was designed primarily 
re — asting \Vorces On 12 The Iron and Stee It for young foundry workers such a: 

te Mass Ss one oO ti mk 7 clagctr : x ” y f 1 er 

ayers "Fires baie ape ent 7 “ bee cnr Seas of speak manders, machinists, patterumaners and 

Fuel Co ES $1,000,000 et. 19-—“Hiet ‘ 6 — draftsmen who might be qualified for 

) vey storical and Econom higher positions if they had a_ wider 

















September 15, 1922 
The 
both 


knowledge of the industry. cours¢ 


making from 

patterns, the 

the elements 
Talks 


included 


covers molds 


and intricate use of mold- 


ing machines and of cupola 


and demonstra 
the 


on cupola operation 


lurnace operat mm. 


tions are 


The 


is particularly 


also In course. 


second section, 


designed for melters. 


foremen and molders who wish practical 


und technical instruction in the most ad 
vanced methods of operating a_ cupola 


Chis 


lining 


Turnace. at 


chemical 


course, gives special 


tention to materials, 


constituents of cast iron, foundry irons, 


different of 


the 


mixtures for classes cast 


ings, mixing by analysis, and utiliza 


tion of steel These points are 


discussed 


the 


scrap 
thoroughly and 


then 


nN 


ap 


i? 
explained 
class 1 


oom, 
the 


given practical 


plication in school foundry. 


Dean of New England 
Foundrymen Dead 


lheodore H Colvin died at his 
iome in Providence R. |] Aug. 13, 
it the age f 76 Bort Plainfield, 
Conn., in 1846, Mr. Colvin learned th: 
molder’s trade and moved to Prov 
ence in 1872 Here |] vuunded the 
partnership n G & 1. Bm. Cel 
I 1876 M ought the 
iterest of carried o 
the bus S . sole ) er und 
the name Cheod H. Colv un 
t 1896, w he t Vas rporated as 
the Colvin Fou ( He acted as 
president of the new m itil Jas 
1917, when he retired, turning over the 
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until his death Mr. Seller 


tinuously 


was long active in the affairs of the 
Franklin Institute, of which h was 
vice president. He was a member of 
the board of commissioners of naviga 


Pennsvlv which he 
took 


the 
American 


tion oft 


to 
He 


oO! 


ania, 
1907 
work 
society 
Mechanical 


Society ol 


Was 


appointed in special 


interest an the Americar 


Philosophical the So 
Engineers, tl 


Naval 


crety ol iC 


\mericar Architects 


ind Marine Engineers, and the Engi- 
neers Club of Philadelphia, of which 
he was a founder He was president 
{ the Philadelphia chamber oi ul 
merce from 1909 to 1913 He served 
as chairman of a Philadelphia draft 
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The Work and ! 10) t 
lurgical Chemist, by S Rober 
held ; cloth, 9S pages ¢ x Y 
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the possible development of Victoria 
Falls in South Africa The potential 
power from this source is compared 
with that available at Niagara Falls 
Rapid motion picture photography and 
\merican railroads and_ their long 
trains afr discussed In closing, Sir 
Robert Hadfield expresses an appreci 


ation of ancient research workers 


Start Nonferrous Shop 


Operations recently have begun 
by the Florence Brass Works, Flor 
ence, Mass., .manufacturer of brass, 


bronze and aluminum castings. T. D 
Miller, president and treasurer of the 
ne\ enterprise, formerly was con- 
nected for a period of 7 years with 


the Trv-Me Mfg. Co., Westfield, Mass 


Develops Driving Pulley 
for Pattern Lathe 


Designed especially to meet pattern 


laker's requirements, the lathe shown 
in the accompanying illustration has 
been placed on the market by the 
Butfalo (,eal “« Pattern W orks 16 
to 1) Elk street, Buffalo, N \ In 
addition to a great saving of time o1 


ordinary work and absolute mechani 


cal accuracy it is claimed that the 
the mav be emploved to handl jobs 
i ould not be turned on the ordi 
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nary lathe, such as broken surfaces, swing over the bed, the levels are 
ellipses and narrow, inside work. Vari- removed from the head_ stock, the 
ation of speed is’ effected through center bolt slackened and the head 
intersecting cones as shown in the’ turned to swing parallel with the bed, 
illustration, by which the diameter may thus limiting the swing only by the 
be changed trom 6 to 20 inches at any floor and ceiling. A short pair of 





time while the machine is’ running levers with cross-buckles between the 
The two cones are connected to arms ends and a rod or pipe braced against 


controlled by one lever so that as one the bed, served to hold the head cone 


closes the other opens, thus maintain in any desired position The counte 
ing an even tension on the belt. The cone then is moved until the belt be 
cones are made of light cast-iron comes tight and then is clamped by a 
shells filled with light wooden ribs thumb screw to the supporting brace. A 
set at a 60-degree angle. The triangu- lock pin holds the head stock in_ the 
lar or round belt, made to fit the correct position The compound rest 
groove, is not injured by the wood is transferred to a column similar to 
strips that on the cross slide and mounted 

The lathe bed is 9 feet 10 inches on a_ three-legged horse A cleat on 
long, 12 inches deep The lathe will the floor against which the front legs 


swing 32 inches over the bed, 24 inches abutt, serves to bring the compound 


over the carriage and 6 feet between rest parallel with the swing ot the 


centers The compound rest, 18 inches lathe and also serves as a gage tor 
long, Ss surmounted bv a cross com either parallel or tapel cuts For ex 
pound slide 7 x 4 inches carrying ample, with the width across the front 
the tool post With this arrangement of the legs known, it is a simple cal 
all lateral, transverse and bevel cuts culation to determine what thickness 
can be taken at the one setting. For pieces are required between either leg 
long tapers the tail center can be and the cleat to insure a corresponding 
shifted to either side by an adjusting taper cut on the work For standard 
screw Che head stock restS ona 24 angles long wedges may be used Che 
inch round base and is held by a center’ operator sits on the horse while many 
bolt. which can be released and tight ulating the feed screws The sw 
ened to hold the head in any desired of the lathe is in line with th 
position and therefore all possibilities of | 
Where the work 1S too large to tion ire eliminated 










































































COP POSTNE INTERSECTING CONES FURNISH A READY MEANS OF CHANGING SPEEDS WHILi THE MACHINI S RUN 


NING rHE HEAD STOCK 


MAY BE SWUNG AROUND TO HANDLI JOBS ONLY LIMITED IN 
DIAMETER BY THE TLOOR AND CEILING 








lack Hits Equipment Sales 


Difficulties Confronting Foundrymen Incident to Operating Conditions Defer 
Interest In Purchases of Machinery or Supplies—-Expansion 
Awaits Brighter Outlook 


ITTLE encouragement is offered to manufac the future and this is assigned as a reason for the 
turers of foundry equipment by the volume of — mterest in equipment. Practically no new cupolas have bee 
sales during the early weeks of September. sold in this district during the past fortnight and the demand 
Operating difficulties render the foundryman — tor ladles, both large and small, is much less. While this cor 
unwilling to consider new machinery until assured of dition exists some interesting selling has been done and th 
his supplies of coke and pig iron. However. much market is far from as quict as during the early summet Phe 


business is in sight, as shown by current inquiries Ford Motor Co., Detroit, has ordered five additional electria 


and projected expansions, when operations are more  J0!t molding machines from Henry E. Pridmore, Chicago, 
firmly established. Recent sales of sand blast equip ind other scattered orders for molding machines also have beet 
ment by the Pangborn Corp., Hagerstown, Md., in- Placed. The Howard Stove Co. Beaver Falls., has bought 
clude machinery for the Crucible Steel Casting Co.. trom the Whiting Corp. four tumbling barrels of various size 
Cleveland: the Fox Furnace Co.. Elyria; the George and the Eagle Foundry & Machine Co., Jamestown, N. 
H. Smith Steel Castings Co., Milwaukee; and the In has taken one tumbler from the same selle1 the America 
ternational Harvester Co., Springfield, O. The Mayor ‘*" § Foundry Co. has purchased a 20-ton transfer table for 
Fuel Saving Furnace Co., Cleveland, is installing two  " Detroit plant from the Whiting Qorp., which has also sok 
hatteries of double end core ovens at the plant of everal cranes as tollows 10-ton hand power rane for the 
lames R ( low & Sons. Coshocton. () Boston & Albany railroad at Boston; tw 125-ton electri 


traveling cranes 92 root spal tor the Chicas Burlineton & 
Purchas chive Dp +] Fact 
i ses» Activy Me J Quincey railroad; 15-ton electric traveling crane for t Kewanee 


7 ‘ » | ¢ + — 2 n e ‘ ] ] 
A’ THOUGH no price revisions in foundry ‘equipment hav Boiler Co That much attention is being paid ind cond 


d as vet been noted, an advance in some items is_ being tioning im the present effort for efficient 

nsidered and early action is expected Quotations on iro indicated by the enlarged demand for sand mi machinet 
and steel are steadily increasing, and although the recent wide he National Engineering Lo., 4 hicago, recently hipped <l 
spread advance: n labor in the iron and steel industry has large sized mixer to a Chester, Pa foundry ind thet i 
little effected the foundry equipment industry where commo Rochester, N. Y., Cedar Rapids, lowa, Cleveland ( 
labor is relatiy t 1. the tendency in wages ot skilled nati, in addition to other orders al t to be ( Recent 
employes is upward, and may materialize in the near tuture les of sand blast equipment by the Pangborn Corp., H 

The Farrell Foundry & Machine Co.. Ansonia. Conn., which town, Md., include installations for the Munci Malleabl 
ecently closed on several hundred tons of steel tor a new Foundry Co., Muncie, Ind., and the Hubbard St Found 
foundry to replace the one badly damaged by fire a month or Co., East Chicae 1"! Phe International Harvester | n 
two ago, is buyer of equipment at this time One or two pu ised a eres rom the Northern Engineering Wor 1) 
ther new projects also are receiving consideration, including troit 

dr Providence, R. I. for which 300 tons of. steel ] 

have just recently been closed The Frick Co., Waynesboro, 
Pa., has completed all conveying equipment buying having just S' LLERS of toundry equipment in the Pittsbur stri 
purchased a 3-to ize controlled monorail system from the noticed a talling off in orders during the latter part « 


Shepard | lectric Crane & | st Lo Mor tour Falls N x Pre \ugust which extended over into the Tore part september 


viously. the Frick Co. closed on a 25-ton electric crane with the However, inquiries in hand point toward tl 
ame compan) The M. W. Kellogg Co., Jersey City, N. J., fairly sizable buying during September One or tw round 
vhich has been a large buyer of cranes during the past couple equipment lists are current, each including pract y every 
f months, now is inquiring for a 5-ton overhead crane, floor thing, cupolas, core ove! sand mixing and handli achinery 
mtrolled, ior a foundry The American Car & Foundry Co molding machines, grindet etc., together witl lantity 
has closed on eight 2 and 3-ton electric hoists, this business smaller equipment such as flasks and riddl Orde 
going to the Shepard yMpany Some foundry work 1s flasks and riddles have been fairly numerou e the pa 
ise said to be contemplated by th Pennsylvania railroad, several weeks, indicating a resumption on the part t jobbing 
vhich has just come mt the market for 12 large electric over foundries The ettlement of the coal tt led th 
head cranes This ship: ent will be bought through Philadel respect since Casting makers catermg to coa supp con 
nhia. and while it has not been stated where it is goimg, it 1s panies directly or indirectly have had their sses incre 
known that the Pennsylvania contemplates large improve with the resumption of numerous unio mun WI! 
ments at Altoona, Pitcairn, and at a point near Harrisburg, molding machine inquiries since Sept. 1 | beet 
a Reed Prentice Co. W orcestet and the (x eral Electri merous, sal have beet lew Included 1! t list 1 « tract 
Co., Schenectady, are recent purchasers of sand blast equipment taken by the Herman Pneumatic Machine Co. lat \ugust 
from the Pangborn Corp., Hagerstown, Md The latter 1s or early 1 September, are the following Lara d smal 


for the Baltimore plant molding machines’ for the American Locomotiv W orl 


Schenectad\ NX \ ind two largs« nes tor the ( con 

. pany's Chester, Pa., plant; four small machines | the Chay 

R' rARDED demand for foundry equipment and supplies man Valve ¢ Indian Orchard, Mass.; three large machin 
is evident to sellers in the Chicago market at present for the \merica Radiator Co.. Buffalo, and t mall ones 
Difficulties experienced in obtaining deliveries of raw material ior the Washington Iron Works, Seattle, Wash., together with 
d uncertainty as to future prices of pig iron have caused one or two single installations elsewher« The Stroh Steel 


me melters to be backward about obligating themse 


Ives into Hardening Process Co., Pittsburgh, is a prospective purchaser 
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equipment for its foundry addition at Ridge avenue and St. Louis, and cranes shortly will be purchased by the Otis 
Chateau street Hoists and crane inquiries from foundries Steel Co.. the Wierton Steel Co., the Carnegie Steel Co., and 
re few and far between although occasionally a single im other large interests in this territory. The Morrow Mig. Co 
tallation is noted. The Warner Elevator Co., Cincinnati, closed Wellston, O. closed on two small hoists with the Shepard 
a 5-ton Shaw crane and the Hope Engineering & Supply Electric Crane & Hoist Co, Kelly & Jones Co., Greensburg 
(o.. Mt. Vernon, O.. awarded its crane contract although the Pa., Ridgeway Dyamo & Engine Co., Ridgeway, Pa. and 7 
ect bidder's name is withheld. The United Engineering B. Wood's Sons Co., Chambersburg, Pa., recently have pur 
¢ Foundry Co. Pittsburgh, is about to purchase three cranes chased sand blast equipment from the Pangborn Corp., Hager 
new plant of the National Enameling & Stamping Co town, Md 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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